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Editorial 


Some Aspects Pheochromocytoma 


diagnosis and management pheo- 
chromocytoma still impose problems, al- 
though ordinarily the diagnosis not too 
difiicult. Many the patients our series 
who were later proved have pheochromo- 
operation necropsy were re- 
our associates with the diag- 
nosis already made strongly suspected. 
the other hand, could not verify the previ- 
ous diagnosis pheochromocytoma many 
cases. Because the type operation and 
the operative risk, the correct preoperative 
diagnosis most important. 

tumors the medul- 
lary portion the adrenal gland, cause 
paroxysmal persistent hypertension. 
general, patients whose tumors are secreting 
epinephrine 
tently have paroxysmal hypertension, and 
those whose tumors are pressor sub- 
stances continuously have persistent hyper- 
tension. 

patients with paroxysmal hypertension 
plain spells attacks. 
ition, are the commonest symptom, but 
uently they are drench- 
sweats and palpitation. Occasionally par- 
smal sweating and palpitation may occur 

patient without headache but with 
sually high basal metabolic rate. Also 
ent can tachyeardia, nervousness, trem- 
dyspnea, great anxiety, pallor 
the face, nausea and vomiting, varying 
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types distress pain the abdomen and 
chest, pain and numbness the legs, and 
tingling and coldness the hands and feet. 

Many these symptoms are common 
variety diseases, such migraine, brain 
tumor, coronary insufficiency and anxiety ten- 
sion states with their associated symptoms; 
therefore, matter how excellent the story 
may for pheochromocytoma and matter 
how high the blood pressure when the at- 
tack occurs how well documented this ob- 
servation is, the diagnosis must confirmed 
pharmacologic chemical means before 
operation carried out. had one patient, 
physician, who gave excellent story for 
paroxysmal hypertension due pheochromo- 
cytoma. had had repeated spells severe 
headache and perspiration associated with 
marked increase the blood pressure. Hista- 
mine tests, however, repeatedly gave negative 
results, and the level pressor amines the 
blood before and after stimulation with hista- 
mine was always within normal limits. was 
subsequently concluded that the patient was 
having spells cerebrovascular insufficiency. 
this time, almost years later, com- 
paratively well, although has had 
nary occlusion from which has recovered. 
Certainly exploration the time that 
was having his spells would have been ex- 
tremely hazardous. 

Patients with persistent hypertension may 
have symptoms indistinguishable from those 
essential hypertension, but many them 
have attacks similar those experienced 
patients with only paroxysmal hypertension. 
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The usual picture, however, that in- 
creasingly severe headaches, excessive per- 
spiration, nervousness, tremor, palpitation, 
and loss weight. Most patients are thin, but 
patient obese. The most strik- 
ing symptom excessive perspiration, then 
come nervousness, tremor, and headache. 

Laboratory findings from the usual tests are 
not much help the diagnosis pheo- 
chromocytoma causing paroxysmal hyperten- 
sion. The basal metabolic rate may high 
and, other cause for hypermetabolism 
found, pheochromocytoma should 
pected. The blood sugar may increased, but 
values for blood sugar are generally 
help. The excretory urogram may show mass 
above one kidney downward displacement 
one kidney, but this only localizes the tu- 

Laboratory findings from the usual tests are 
more help the diagnosis pheochromo- 
cytoma causing persistent hypertension. The 
basal rate frequently very high, 
often +40 +60 per cent and case +140 
per cent hyperthyroidism and other causes 
hypermetabolism must excluded these 
cases. The blood sugar frequently high, but 
not diagnostic. The urogram has 
the same value does pheochromocy- 
toma causing paroxysmal hypertension. 

Two drugs are now used almost exclusively 
testing for pheochromocytoma.! His- 
tamine used when pheochromocytoma caus- 
ing paroxysmal hypertension 
The results are not always accurate, but 
our experience histamine gives more accu- 
rate test than tetraethylammonium chloride. 
dose 0.05 mg. histamine base 0.5 
ml. solution sodium chloride 
injected rapidly intravenously. The result 
considered positive when, after initial de- 
crease seconds after the injection, the blood 
pressure rises significantly, with maximum, 
the end minutes, considerably above 
the maximum reached during the cold pressor 
test. have emphasized previous 
sions and emphasize again the extreme im- 
portance determinations basal blood 
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pressure and the cold pressor test 
ing the results the histamine 


test the injection the histami: 


after the injection histamine 
cantly greater than the maximal blood 
pressure after the cold pressor test, the 
tive for pheochromocytoma. 


pare the after histamine wit! in: 
crease during the cold pressor test 


mine test. The rise blood pressure 


cold pressor test evaluated 


Phentolamine hydrochloride 
used for tests the patient with 
hypertension suspected having 


because causes more unpleasant side 
actions than phentolamine. Results 


sidered positive the blood pressure 


more than mm. mercury systolic and 
diastolic from the based level 
decreased for minutes. slight decreas 
the blood pressure the first 
after intravenous injection with return 
basal level not positive result. Five mill 
grams phentolamine (Regitine) are 
jected rapidly for this test. 

Basal blood pressures should always 
termined before pharmacologic test mad 
patient suspected having pheochrom 
eytoma. Drugs such narcotics, sedatives, all 
should withheld for least 
hours before tests, they may fals 
positive results. Antihypertensive drugs 
produce false-negative results 
zine (Apresoline), least, should 
held for days before these tests. 

When the basal blood pressure 
170 mm. systolic and 
testing, but when the blood pressure 
than 170/110, phentolamine the 
choice. When the blood pressure 
after the injection histamine, phen 
employed lower it. Thus both 
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may used for the same 
pat having pheochromocytoma, and posi- 
tiv from the tests for the tumor 
obtained. 
diagnosis must made with the aid 
and chemical tests. evalu- 
that all the tests can give falsely 
and falsely negative results, and that 
eareful appraisal all the symptoms, 
igs, and laboratory data available can 
nec 
tests with histamine and 


sici providing the necessary precautions 
are the results the tests are 
negative, the test should re- 
peaicd. single test always completely 
doubt still exists, measurement 
the the urine and the pres- 
sor amines the blood should made. These 
may necessitate reference the patient 
medical center where facilities for such 
studies are available. 

Chemical quantitation the pressor amines 
(epinephrine and norepinephrine) the 
blood the most direct method establishing 
the presence pheochromo- 
cytoma. However, pheochromocytoma must 
secreting epinephrine norepinephrine 
spontaneously, the sample blood for 
analysis should the height 
the blood pressure response 
Otherwise the finding normal concentra- 
tion pressor amines sample does not 
pheochromocytoma. 

The concentration pressor amines the 
nearly always less than 3.5 pg. per 
liter plasma essential hyperten- 
sion does not inerease significantly after 
with histamine such patients. 
iave found inereased concentrations 
some patients taking tetracycline 
(Ac and also patients with renal 
jaundice, increased intracranial 
are, lymphoma. Thus important 
lize that other conditions may cause ele- 
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vated concentrations pressor amines the 
plasma that may lead false diagnosis 
pheochrumocytoma. Hemolysis 
rubinemia both can interfere with the 
chemical analysis and cause erroneously ele- 
concentrations the blood. Only under 
conditions which the tumor actively 
secreting will the results positive. Finally, 
important remember that elevated con- 
centrations pressor amines the blood may 
result from the use some epinephrine-like 
have observed this pa- 
tients who were using epinephrine nebu- 
lizer. Even the use vasoconstrictor agents 
for nasal stuffiness under suspicion 
elevated levels pressor amines 
the blood. 

The qualitative test for urinary catechola- 
mines 24-hour specimens urine provides 
another useful procedure for the detection 
pheochromocytoma that releasing cate- 
cholamines. When the result positive, quan- 
titative determination the catecholamines 
hydrolyzed urine provides additional in- 
formation establishing the 
Values more than 250 per 24-hour speci- 
men urine are considered positive for pheo- 
chromocytoma. The results the test are 
positive only under conditions which the 
tumor actively the pressor sub- 
stances. Salicylates will produce falsely posi- 
tive results. 

patients suspected having pheo- 
that causing paroxysmal 
hypertension, our practice perform 
histamine test and some determine 
the amount pressor amines the blood be- 
fore and after the injection histamine. 
the patient has the tumor, the result the 
histamine test usually positive. 

chromocytoma that causing persistent hy- 
amine test test 24-hour specimen 
urine for catecholamines. the result posi- 
tive, the diagnosis may established find- 


ing elevated values for pressor amines the 
blood. 


an 
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the diagnosis pheochromocytoma 
has been made, localization the tumor not 
necessary. Perirenal insufflations air are 
unnecessary and hazardous. recently had 
patient, girl aged years, who went into 
shock after perirenal insufflation air else- 
where. Exploration subsequently revealed 
pheochromocytoma the right adrenal gland. 

Exploration usually carried out through 
transverse upper abdominal This 
type exposure allows the surgeon explore 
both adrenal regions and the abdomen. Tu- 
mors have been found beneath the hilus 
the liver, around the kidneys, and along the 
great vessels the abdomen. 

These tumors are usually single and benign 
and usually occur one adrenal gland. How- 
ever, they may multiple one side, 
both sides, may located wherever chro- 
maffin tissue found. They may benign 
but subsequently become malignant and metas- 
tasize. 

Careful study patients with pheo- 
chromocytoma has suggested that tests should 
undertaken the following types pa- 
tients: (1) any patient who complains 
spells associated with severe headache and 
perspiration, with without other 
(2) any patient with hypertension who 
young, has short history hypertension 
thin and has history hyper- 
tension; (3) any patient with hypermetabo- 
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lism without hyperthyroidism; (4) any 
tient who responds paradoxical manne 
the ganglionic blocking agents; and 
any patient who responds unsatisfactorily 
anesthetic and whose blood pressure rises 
For the last-mentioned patient, administra 
tion anesthetic should stopped immed: 
ately. 

these criteria are followed, 
that pheochromocytoma will missed. 
greatest obstacle correct diagnosis previ 
ous medication before all tests. true tha 
many patients will undergo tests 
many tests will performed without yield 
but suspect pheochromocytoma, 
its presence, and then have removed suc 
cessfully may lifesaving. Unfortunately 
not all patients are cured when the tumor 
removed. few the tumors are malignan 
and some that were first considered 
have become malignant and metastasized. 
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IRECT publication the American 
Heart Association its own scientific 
urnals, beginning with the January issue 
Circulation, marked important milestone 
the Association’s more than 35-year his- 
ry. During those years and especially dur- 
the past which the Association 
relationship the medical profession has 

one mutual benefit and service. 
The title this editorial gives the dis- 
two approaches: What does the 
get from the AHA? What does the 

give the AHA? 

had best start with the second these 
without contributions terms 
time, and physical and mental effort, and 
sacrifice from many physicians, there 
would Heart Association. Over the past 
leadership the American Heart 
Association series presidents, all 
them outstanding physicians high scientific 
has given the Association prestige and 
ever influence the whole field 
medicine. has only resulted, however, from 
vast and selfless investment time and en- 
ergy these men. This willingness work 
has been duplicated many thousands times 
all over the United States general praeti- 
tioners, internists, surgeons, pediatricians, 
pathologists, medical investigators, and many 
who officers and committee members 
the American Heart Association and its 
and Chapters have repeatedly and 
devoted their talents without com- 
nsation seeing that the professional guid- 
Heart Association activities was con- 
maintained the highest possible 
vel. wonder known, for example, 
each member the Research Committee 
the American Heart Association devotes 
ore than one month each year the work 
reviewing and considering applications. 
ended New York September, there 
eminent physicians office, 
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lecture room, and laboratory—had come from 
California, the state Washington, Ohio, 
Georgia, North Carolina, Massachusetts, and 
Iowa just contribute single day dis- 
cussion. 

Finally, but not least, there the core 
medical strength the group 
forming the fine medical staff the Associa- 
tion, the director and his associates, 
who full-time employees, direct the day-to- 
day work involving medical content. This 
brief what physicians put into the Associa- 
tion: long hours person-to-person discus- 
sion, committee work, review documents, 
writing policy, speaking, and travel; this 
plus contributions actual dollars from the 
great majority the total medical profession. 

What does the physician get out the 
Heart Association? gets mem- 
bership the outstanding voluntary health 
agency the field cardiovascular disease. 
There are now Affiliates every state, the 
District Columbia, and Puerto Rico, plus 
some 296 Chapters within their jurisdiction. 
The American Heart Association built upon 
firm foundation with appro- 
priate balance maintained between its medical 
and membership. The latter pre- 
dominantly responsible for raising the funds 
without which the pursuit and application 
new knowledge are impossible, and for busi- 
ness management and relations. Except 
for matters requiring specialized professional 
skills however, sharp line divides the fune- 
tions and responsibilities the two groups. 
The physician members frequently give valu- 
able assistance areas and are 
playing increasing role the fund-raising 
campaigns. The total membership the 
American Heart Association and its Affiliates 
numbers close 36,000, which 20,500 are 
physicians, medical scientists, and members 
other health professions. Physicians and med- 
scientists are members all the principal 
committees such those budget, finance, 
policy, and fund raising, and are usually 
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chairmen those committees most concerned 
with medical and programming. 

the physician practitioner, gets 
the benefit many types educational ac- 
tivities. The monthly journal which you are 
reading one these, Modern Concepts 
Cardiovascular Disease distributed each 
month 102,000 physicians. may receive 
also The Heart Bulletin co-sponsored the 
American Heart the American 
Academy General Practice, and the Na- 
tional Heart Institute. has opportunity 
attend the annual scientific sessions the 
Association and attend 
meetings home near home sponsored 
most local Heart Association Chapters and 
Affiliates. Furthermore, for his patients, there 
are useful informative booklets and pamphlets 
many subjects including fever, 
rheumatic fever prevention, low-sodium diets, 
congenital heart disease, and forth. These 
are particularly aimed for patient education 
and save him time his practice. 

The community-service programs the 
Heart Association provide another tool 
tremendous value the physician. They as- 
sist developing, coordinating, and improv- 
ing the facilities and services that will 
aid him the total care his patients. 
typical community-service program 
Heart Association might 
tion services, work-evaluation unit, 
for heart patients, fever prevention 
and school health programs, work simplifica- 
tion for the housewife, vocational 
counselling, nutritional for heart 
patients, and home-care services. Heart Asso- 
ciation policies well budget preclude 
direct payment for medical care and drugs. 
Instead, Association efforts are focused 
those activities that will bring the greatest 
benefit the greatest number people. 

the physician investigator, can 
particularly profit from the articles 
Circulation Research published the As- 
sociation well from the other activities 
various phases research appearing 
Circulation. Circulation Research was created 
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particularly offer investigators chance 
publish their own work within reasonably 
short time, thus reducing the gap that often 
exists the publication material. 
The investigator’s research itself can sup- 
ported fellowships and grants from the 
American Heart Association and its Affiliates 
and Chapters, providing receives the ap- 
proval the appropriate research committee. 
Last year, $1,562,748 was paid the Ameri- 
ean Heart Association for 233 grants-in-aid. 
181 other investigators went checks last 
year for total $1,450,651 covering several 
categories direct support, categories which 
ranged from career down jun- 
ior fellowships. The annual scientifie sessions 
well smaller meetings special scien- 
tific are available permit exchange 
ideas and presentation results. 

There another type benefit derived 
from the existence the American Heart 
Association and that the satisfaction ob- 
tained those physicians who work for it. 
This may sound like platitude those un- 
used the atmosphere voluntary health 
association. not platitude those phy- 
sicians who have placed their shoulders the 
wheel. The satisfaction seeing research, 
community service, and education programs 
grow and investing wisely the money en- 
trusted the Association the are 
very real. The ever growing strength this 
bulwark free society, achieved service 
and selflessness, gives every physician 
especial support for the freedom his her 
profession. 

Lastly, each physician every citizen, 
there the one hand the threat sudden 
death disability from dis- 
ease, and the other the vision that through 
research supported the Association and 
later applied the community and patient 
level, such snuffing out life 
will prevented the future. 


M.D. 


President-Elect, 
American Heart Association 
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Familial Muscular Subaortic Stenosis 


Unrecognized Form “Idiopathic Heart Disease,” 


stenosis has been regarded 
rare condition, usually caused 
easily demonstrable fibrous ridge attached 
the left ventricular myocardium below the 
aortic valve. Our recent experience, however, 
suggests another form subvalvular stenosis 
that caused muscular hypertrophy, 
with multiple cases affected family, 
requires special attention differential diag- 
nosis, and not operable. 

Recently, variant types aortic stenosis 
have been encountered the laboratory and 
the operating Preoperative tests 
may show significant systolic pressure gra- 
dient between the left ventricular outflow tract 
and the aorta, which considered indica- 
tion for surgical relief the obstruction, 
whether valvular subvalvular location. 
Subsequent operation reveals 
atypical obstruction® apparently caused 
museular hypertrophy, which cannot 

Our interest stenosis was 
aroused patient whom clinical diag- 
nosis aortic stenosis was made, but 
demonstrated. The patient died postopera- 
tively acute tubular necrosis, and 
autopsy muscular obstruction 
the left ventricular outflow tract was found. 

Because strong history heart disease 
and sudden death the patient’s family, 
survey was made the remaining members. 


From the Departments Medicine and Pathology, 
University Pittsburgh School Medicine, and 
The Cardiopulmonary Laboratory, Allegheny General 
Hospital, Pittsburgh, Pa. 

Supported grants from The Western 
vania Heart Association and The Life Insurance 
Medical Research Fund. 


Circulation, Volume XXI, February 1960 


with Clinical and Autopsy Observations 


Brent, M.D., Akio ABuRANO, M.D., Don M.D., 


Several months later uncle the patient 
who had been examined the survey dropped 
dead his home, and autopsy the findings 
the heart were identical. Then third pa- 
tient was studied, unrelated the first but 
with similar clinical findings and strong 
family history heart disease. About weeks 
later this patient also died suddenly home. 
Autopsy revealed the same changes. 
The clinical and autopsy observations are pre- 
sented this report, along with the family 
pedigrees suggesting familial heart disease 
with Mendelian dominant inheritance. 


Case Reports 
Family 


Patient 


29-year-old white man was first seen age 
years his physician 1947, after being 
rejected from military service because heart 
murmur. had complaints that time and 
there was past history fever 
other heart disease. Examination showed slight 
and blood pressure 124/60. 1957, years 
later, was hospitalized because palpitation 
and rapid heart rate duration. The 
blood pressure then was 140/70. There was slight 
the apex and along the left sternal border. The 
chest roentgenogram showed left ventricular en- 
largement, and the demonstrated 
high voltage over the left chest leads. was 
treated with digitalis and quinidine with some re- 
lief the palpitation. 

was admitted the Presbyterian Hospital 
Unit the University Pittsburgh Medical Cen- 
ter the age 29, complaining again palpita- 
tion and dyspnea effort for years. There 
ceding admission. was constantly fatigued and 
noted swelling his ankles The fam- 
ily history revealed one brother who had died 
suddenly age (patient 3A) 
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Figure 
Electrocardiogram patient 1A. 


heart disease, nephew, (patient 4A) who had 
surgical exploration another hospital for 
monie stenosis, and his father who died heart 
disease 1953. 

The blood pressure was 150/70, and the heart 
rate was regular per minute. There were 
signs congestive heart failure and 
vigorous apical pulsation was palpable the 
fifth and sixth left spaces, em. the 
left the line, and thrill 
was felt the apex and lower left sternal border. 
heard loudest the and along the lower left 
sternal border, but transmitted clearly the neck, 
axillae, and posteriorly. The and pulmonic 
second sounds were normal intensity. There was 
apical and gallop not 
deep inspiration. The peripheral arte- 
rial pulses were all equal intensity and appeared 
widened amplitude with definite pulsus bis- 
feriens. 

The laboratory data, urinalysis, hemo- 
gram, blood sugar, blood urea nitrogen, electro- 
lytes, proteins, and 
were normal. The serum cholesterol was 290 mg. 
per cent and the protein-bound iodine was 4.4 
gamma per cent. The antistreptolysin titer was 
normal and C-reactive protein was negative. The 
electrocardiogram demonstrated left ventricular 
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Table 


Right and Left Heart Catheterization 


Family A Family B 
Patient 1 Patient 1 
Pressures mm. Hg 
Position Systolic/Diastolic (mean) 


Left atrium (12) (14 


Left ventricle 226/12 134/12-14 
Aorta, 131/71 (90) 84/52 (66 
Right atrium (1) 
Right ventricle 32/1 24/4-6 
Pulmonary artery 24/13 (17 
Surface area 1.6 1.5 
consumption 

225 221 
Cardiae index 

2.3 3.16 
Aortie valve 

area 0.5 0.8 


preponderance (fig. and the chest x-ray film 
showed normal-sized heart with contour 
gesting left ventricular enlargement. 
copy, the left ventricle alone appeared enlarged. 
The aortic and pulmonary artery pulsations 
normal. There was dilatation the 
aorta and the aortic valve. 
combined heart catheterization was performed, in- 
cluding standard right heart catheterization and 
percutaneous left atrial puncture (table 1). Simul- 
taneous left ventricular and left brachial artery 
tracings demonstrated “severe stenosis” with 
caleulated valve 0.5 (fig. 3). 

May 1958, the patient underwent open- 
heart surgery with total bypass and cardiac 
arrest with potassium citrate. The ascending aorta 
was opened with longitudinal incision 
aortic valve was found perfectly normal. The 
surgeon passed his finger down into the outflow 
tract the left ventricle and found evidence 
subvalvular stenosis. Exploration the right ven- 
tricle revealed markedly hypertrophied ventricu- 
lar septum and small right ventricular chamber. 
After restoration activity, direct 
ings again demonstrated pressure 
ent between the left ventricular outflow and 
the aorta. The immediate postoperative course 
high fever, blood loss, hypotensi: 
and finally acute renal damage, resulting from 
tained hypotension from incompatible blood. 
died days postoperatively uremia. 

Autopsy Findings. The principal anatomie 
ings were stenosis muscular hyp 
trophy type and acute tubular necrosis. Ot! 
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pertinent findings were bronchopneumonia, post- 
operative hematoma the anterior mediastinum, 
bilateral hemothorax, and infarets the spleen 
and right kidney. 

The heart was globular and large, weighing 560 
Gin. The valve was normal. finger was 
easily inserted through the valve but approximately 
2.5 em. from the valve met some but 
complete obstruction, from prominent muscle 
the area the interventricular septum. 
similar mass was felt protruding into the 
outflow the right ventricle, again the 
area the septum. When the heart was opened, 
striking hypertrophy the myoeardium the en- 
tire left ventricle was demonstrated. The septal 
mnsele bulged into the left and right ventricles 
and 5). The hypertrophy was especially 
the left side the heart, and 
heart was closed and viewed from above, the 
struetion the left ventricular could 
level 2.5 em. below the base the 
Below this level the the left ven- 
cle was greatly narrowed. Above the 
the outflow tract was dilated form small 
amber, extending the valve. The endo- 
rdium over the upper portion the hyper- 
mass was thick, opaque, and gray- 
but did not form fibrous ridge 
and did not contribute the obstruction 
outflow tract. The aortie and mitral valves were 
that the valve was small, 
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Figure 
Posteroanterior and left anterior oblique roentgenograms patient 


measuring 5.0 em. cireumference. The mitral 
measured 7.5 em. The left 
ventricular wall measured 2.3 em. average thick- 
ness and the interventricular septum measured 
em. thickness. The tricuspid and pulmonic 
appeared normal. The tricuspid valve meas- 
ured 10.5 em. cireumference, the pulmonie 5.5 
em. There was slight patchy thickening the 
endocardium the right ventricle. The coronary 
arteries were patent and smooth throughout. 

examination the heart (fig. 
showed moderate enlargement the individual 
fibers. few areas the muscle fibers had 
bright pink, smudged appearance which was re- 
the ischemia operation. There were patchy areas 
interstitial fibrosis and occasional small areas 
replacement fibrosis. Sections the left ventricle 
the region showed irregular thickening 
and increased fibrous tissue the endocardium and 
the underlying (fig. 7). The fibrosis 
did not extend deeply into the myocardium and 
there were vascular changes this region. 
Masson’s trichrome stains showed 
collagen. inerease fibers was demon- 
strated Verhoeff tissue stains. 


Patient 


Patient was the 54-year-old paternal uncle 
patient 1A. was examined August 1958 
during survey the family. had noted 
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Figure 
Superimposed, simultaneous pressure tracings ob- 
tained the left ventricle and left brachial 
patient 1A. 


dyspnea exertion and frequent palpitation 
several years’ duration. Several months previously 
had also experienced attack while 
work lumberjack. denied orthopnea, chest 
pain, paroxysmal nocturnal dyspnea, and edema. 
had never been told had high blood pressure. 
During hospitalization for operative repair 
complaints were elicited. Physical examination 
then demonstrated enlargement, the 
blood pressure was 134/76, and there was 
murmur the apex. August 1958, the blood 
pressure was 130/80 and the heart was regular 
per minute. There were signs congestion 
nor The heart was enlarged em. beyond 
the line the sixth left intercostal 
space. There was vigorous apical thrust and 
harsh, grade-III murmur was heard over 
the precordium, loudest the apex and along the 
lower left sternal border, well transmitted the 
area and neck. The and pulmonic 
second sounds were equal intensity. The pulses 
were thought normal palpation. The elec- 
trocardiogram demonstrated high voltage over the 
left precordial leads, but evidence strain. 
Hospitalization was advised for special diagnostic 
tests, but was refused. His condition did not change 
until December 24, 1958, when 
dropped dead. 

Autopsy Findings. arterial venous anom- 
alies were found. Externally the heart exactly re- 
sembled that patient 1A. also weighed 560 
Gm. When the finger was inserted through the 
aortic valve, the valve appeared normal but con- 
siderable resistance was encountered the outflow 
tract approximately 1.5 em. below the valve. The 
finger was pushed through this narrowed area with 
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considerable difficulty, although fibrous bands 
valves were encountered. The resistance was 
obviously caused entirely museular hypertrophy 
the ventricular wall. prominent muscle mass 
was encountered below the pulmonie 
there was obstruction. 

When the heart was opened, the upper portion 
the mass and the obstruction were en- 
countered 1.5 em. from the base the valve 
(fig. 8). The outflow tract was somewhat dilated 
above this level and below the was almost 
completely obliterated. The myocardium the left 
ventricle averaged 2.0 em. thickness, and the 
interventricular septum measured 2.5 em. thick- 
ness. The valve were follows: 
and 6.5 em. The coronary arteries contained 
few small atheromata but there was stenosis. 
The other findings were similar the first case. 
examination showed only slight endo- 
thickening with involvement the myo- 
Again the individual fibers were 
hypertrophied. There were vascular changes. 
Patient 

Patient was brother patient 1A. His 
physician first saw him 1936 age 
was noted then but there were 
symptoms. November 1947 was hospitalized 
with infectious hepatitis. had shortness breath 
exertion and nonproductive cough, but orthop- 
nea, paroxysmal nocturnal dyspnea, and edema 
were not mentioned. His past history had revealed 
rejection from the military service 
heart murmur. Examination gave evidence 
enlargement and murmurs were de- 
The blood pressure was 140/80. Chest 
x-ray was reported show prominent left ven- 
tricle. diagnosis heart disease was 
considered even though there was antecedent 
rheumatie history, murmur. 
was rehospitalized November 1948 with gun- 
shot wound the left arm and subsequent ampu- 
tation. Examination revealed the blood pressure 
that time and there was report 
chest x-ray Several months 
later, syneopal attacks and the 
patient dropped dead the street. autopsy 
was performed. 


Patient 

Patient 4A, 12-year-old boy, the son pa- 
tient 3A. the age months, was admitted 
hospital with dyspnea and fever. Physical 
findings were compatible with bilateral 
pneumonia. cardiomegaly heart murmur was 
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Photograph the left side the heart from pa- 
tient showing location the subaortic steno- 
sis (arrow). 


described. The x-ray revealed bilateral broncho- 
pneumonia and normal heart size. Two years 
later, 1948, was admitted for treatment 
cervieal Again, enlargement 
murmur was noted. 1951 the patient was 
seen the physician with complaints fre- 
quent respiratory infections and physical underde- 
velopment. this time the blood pressure was 
108/70, murmur was heard the apex, 
and the revealed right ventric- 
ular preponderance. The physician considered the 
diagnosis interventricular septal defect. 
1954, the age years, the patient was re- 
hospitalized with acute bronchitis. Examination 
revealed slight cardiomegaly and 
harsh, murmur along the lower left sternal 
border and apex. X-ray films revealed ventricular 
enlargement. Again, the diagnosis interventric- 
ular septal defect was made. 1956 surgery was 
another hospital for ste- 
nosis, but was not found. has been followed 
since Children’s Hospital this Medical Center, 
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Figure 
Photograph the right side the heart from 
patient showing the prominent muscle mass 
the right outflow tract. 


where the chief complaint has been intolerance 
exercise. Examination revealed cardiomegaly, sys- 
along the left sternal border that was poorly trans- 
mitted the neck. Chest x-rays and the electro- 
suggested biventricular enlargement. 
right heart catheterization was performed 
June 1958 with normal findings. 


Patient 


Patient 5A, 10-year-old boy, nephew pa- 
tient 1A, asymptomatic. Examination during 
survey the family August 1958 revealed the 
apex impulse em. beyond the left mid- 
line with apical thrust. There 
was grade-III systolic murmur loudest the 
apex and lower left sternal border transmitted 
the aortic area and neck. Pulses were thought 
normal. The was normal. The 
chest x-rays and were suggestive left 
ventricular enlargement. The brachial artery pulse 
tracing was normal. 


Figure 

Photomicrograph heart from patient show- 
ing hypertrophy individual fibers and moderate 
interstitial edema. Hematoxylin and eosin 140. 


Patient 

and 3A. Examination did 
not reveal cardiomegaly. There was 
murmur the apex and lower left sternal 
border. There were congestive signs 
Arterial pulses were all normal. The 
gram was normal. 

addition these patients, patient 7A, 
paternal uncle patient 1A, suddenly dropped 
dead while standing work years ago. was 
approximately years old the time and was 
not known have had any symp- 
toms. autopsy was not performed. Patient 8A, 
first cousin patient 1A, was admitted an- 
other hospital July 1946 with the diagnosis 
heart disease, acute congestive heart 
failure, and lobar pneumonia. died hours 
after admission. There was well-substantiated 
antecedent history. autopsy was per- 
formed. His father, patient 9A, had been admitted 
another hospital 1945 complaining palpi- 
tation, and ankle edema. was 
found have apical systolic 
murmur, and enlargement both liver and spleen. 
was thought have had rheumatic heart dis- 
ease and subacute bacterial endocarditis. sub- 
sequently died this illness. 

The father patient died age years 
coronary artery disease, which well docu- 
mented hospital records, but autopsy was 
performed. The mother years age and 
living without complaint. Her physical ex- 
amination and electrocardiogram were negative. 
The paternal grandfather died age years 
pneumonia. the surviving uneles, one 
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living and well the age years and 
other suffering from coronary artery disease 
congestive heart failure the age years. 
other uncle died quite suddenly the age 
years, but information available regard: 
the nature his death. 


Family 
Patient 


Patient was 34-year-old white housewi 
admitted Allegheny General Hospital Decem! 
29, 1958, with chief complaint 
chest pain. She had been well until January 19. 
when apical systolic heart murmur was 
during hospitalization elsewhere for 
pregnancy. The blood pressure was then 
Routine laboratory work was negative and 
chest x-ray was normal. She had 
mained well until July 1954, when she had 
required rehospitalization. Her only other 
plaint was dyspnea exertion. Examination 
revealed enlarged heart, em. outside 
left line the sixth intercostal space 
and murmur the apex and 
along the lower left sternal border. Routine lab- 
oratory data were not remarkable. The chest x-ray 
reported suggestive “mitral heart disease.” 
over the right precordial leads but little else sug- 
gest left ventricular hypertrophy. She was treated 
with digitalis without relief. October 1956, and 
again January 1957, she fainted, each time 
awakening with chest pain. Since she was 
months’ pregnant the latter she was 
rehospitalized. Examination the cardiovascular 
and blood pressure 100/60. The routine lab- 
oratory data were negative. She was treated with 
digitalis and bed rest and had successful delivery. 

She was first seen Allegheny General Hospital 
December 1958. the day admission, 
had been playing with her 2-year-old son, when 
suddenly fainted. awakening, she noted pain 
the precordial area radiating her right 
which gradually subsided. She also complained 
shortness breath with moderate exertion, 
fatigability. 

Her father had died and heart 
ease the age years. Her mother, age 
years, was living and Her brother had 
age years, supposedly enlarged thym 
but autopsy was performed. One sister 
rheumatic fever and sisters were living and 
the time her admission Allegheny Gene 
Hospital, her daughter was also the 
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vith diagnosis myocarditis. One 
on, aged years, reportedly had clinical diag- 
interventricular septal defect. 

The patient’s blood pressure was 92/58, heart 
ate and regular, and respirations 20. Arterial 
were all equal intensity. The heart was 
em. beyond the left line 
the sixth space. There was grade- 
murmur loudest the apex and along 
lower left sternal border, transmitted the 
The aortic and second sounds were 
equal intensity. The electrocardiogram demon- 
strated left ventricular preponderance (fig. 9), and 
the chest x-rays and were suggestive 
left ventricular enlargement Combined left 
and right heart catheterization via percutaneous left 
and right atrial puncture demonstrated 50-mm. 
gradient across the left ventricular outflow 
traet (fig. 11) with aortic valve 
0.8 em.? (table 1). Despite repeated attempts, 
the did not pass from the left ventricle 
the aorta. view the severity the patient’s 
clinieal and the findings, 
operation was tentatively planned approximately 
weeks after the catheterization. Because the 
family history and our previous experience with 
family however, further tests were 
also planned, including 
mately month after discharge the patient sud- 
denly dropped dead home. 

Autopsy Findings. There were anomalies 
the arteries veins and there were emboli 
the pulmonary arteries. The heart weighed 420 Gm. 
and was globular, with prominence the left ven- 
the previous eases, the left ven- 
cavity was almost obliterated the 
hypertrophied muscle mass extending into 
the outflow tract, and the second ease, con- 
siderable resistance was encountered 
was into the left ventricle. The ob- 
struction the outflow tract occurred 1.0 em. 
the base the aortic valve. The left 
wall measured 2.2 em. thickness. prom- 
inent muscle mass extended into the right ventricle 
but without obstruction the outflow tract. The 
valves were entirely normal. There was minimal 
involvement the intimal surface 
the coronary arteries, but there was stenosis 
obstruction. all other respects this heart re- 
sembled the previously 
examination showed only slight thick- 
ening over the region and hy- 
pertrophy the individual muscle fibers. 


Patient 
Patient the 11-year-old daughter patient 
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Figure 


Photomicrograph heart from patient show- 
ing area subendocardial fibrosis. Hematoxylin 
and eosin 140. 


1B. She was admitted Allegheny General Hos- 
pital December 1958 complaining severe 
sore throat. Several days prior admission she 
had noted soreness her throat and headache, 
and was found have temperature 104 
She also complained aches her leg and pain 
the right elbow but denied swelling any joint. 

The past history, including the neonatal period, 
was not remarkable except for the usual childhood 
diseases. One year prior admission complete 
physieal examination was said have been nor- 

The heart rate was and regular and the res- 
pirations were 20. The physical findings revealed 
enlarged and inflamed tonsils, but exudate was 
seen. The pharynx was injected and there was 
moderate anterior cervical adenopathy. The lungs 
were clear and auscultation. The 
heart was not enlarged, but there was 
murmur the apex and lower left 
sternal border. The aortic and pulmonie second 
sounds were normal and the arterial pulses were 
equal the arms and legs. The routine laboratory 
examinations were normal. Numerous determina- 
tions C-reactive protein were negative and the 
antistreptolysin titer ranged between and 125 
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Figure 
Photograph heart from patient showing 
cut through the interventricular septum 
point subaortic stenosis (arrow). 


Todd units. Several nose and throat cultures did 
not reveal beta hemolytie The chest 
x-ray films and fluoroscopy 
widening the heart, probably due left ven- 
tricular enlargement. There was 
dilatation the aorta. The electrocardiogram, 
admission, was not remarkable except for large 
waves suggesting atrial enlargement. Subsequently 
left ventricular hypertrophy 
sively during period. The child was 
treated with complete bed rest, large doses 
adrenal cortical steroids, and salt restriction. There 
was, however, improvement either clinically 
electrocardiographically. Right heart catheteriza- 
tion was normal with the exception pulmonary 
wedge pressure mm. Hg. The 
tour the wedge tracing does not suggest mitral 
insufficiency. left heart catheterization was pro- 
posed but the patient’s father refused permission. 
present, she loeal rehabilitation center. 


Patient 


Patient was brother patient 1B. 
August 1941 was years age and appar- 


Figure 
Electrocardiogram putient 1B. 


ently good health when suddenly dropped dead 
while skipping rope his backyard. autopsy 
was performed and the cause death was undeter- 
mined. 
Patient 

Patient 4B, age years, sister patients 
1B, 3B, and 5B, and Positive 
physieal findings were limited apical 
and lower left sternal border murmur. The 
aortic and pulmonie second sounds were equal 
intensity. There was evidence cardiomegaly 
congestive signs. The was 
normal and was not remarkable. 


Patient 


Patient 5B, age years, sister patients 
1B, 3B, and 4B. She has noted shortness breath 
with moderate activity and mild substernal distress 
with exertion for approximately years. She de- 
nied but noted lightheadedness with 
changes position. She had antecedent 
fever. She has children are 
asymptomatie ages 11, and 714 years. Her 
blood pressure was 100/60, heart rate anc reg- 
ular, and respirations 18. Positive physical 
ings included mild cardiomegaly, the apex 
being em. beyond the left 
the sixth intercostal space. There was 
murmur along the lower left sternal 
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Posteroanterior and left anterior oblique roentgenograms patient 1B. 


and the apex. The and second 
sounds were normal. The arterial pulses were all 
intensity. revealed the heart 
slightly widened because left ventricular 
enlargement. The demonstrates 
left ventricular preponderance. 

Patient the son patient 
5B. asymptomatic. Positive physical find- 
ings were limited apical mur- 
mur, and slight left ventricular enlargement 
fluoroscopy. The was normal. 

The paternal patients 1B, 3B, 4B, 
and has been investigated. The paternal grand- 
lived the age and died some type 
heart disease. further history available. 
The father died age heart disease that 
had been present almost all his life. spent 
riag suddenly dropped dead the age (Pa- 
tien’ 7B). Another daughter, years age, has 
note shortness breath exertion and ease 
ue. She gives vague history 
Her blood pressure was 100/55, heart rate 
regular, and respirations 18. The heart was 
‘ly enlarged the left. There was 
apic murmur that radiated the axilla. 
The and second sounds were nor- 
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The chest x-ray revealed left atrial and left 
ventricular enlargement, and the electrocardiogram 
showed left ventricular preponderance. 
grade aortic left ventricular catheterization demon- 
strated systolic pressure gradient across the left 
ventricular outflow tract, and mitral in- 
sufficiency thought present. 

paternal uncle patient living the 
age 60, presumably good health. has had 
children, all males, whom dropped dead 
age 18, and more who are thought have rheu- 
heart disease. Another paternal uncle 
living his sixties and has children good 
health. The maternal family history has not shown 
unusual types heart disease, and the patient’s 
mother has been examined and found free 
cardiovascular disease. 


Discussion 

Etiology and Pathophysiology 

The exact etiology familial functional 
stenosis but structural 
details suggest origin different from other 
lesions the valve area. Congenital 
subaortie stenosis the membranous type 
attributed most authors persistence 
portion the bulbus cordis the 
tract the left This results 
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Figure 
Superimposed, simultaneous pressure tracings ob- 
tained the left ventricle and central aorta 
patient 1B. 


membranous obstruction, partially occluding 
the outflow tract, rather than extensive 
area muscular encroachment. 

There are numerous types myocardial 
hypertrophy that have been described 
clinical entities that can differentiated 
either clinical pathologic findings. Idio- 
pathic hypertrophy character- 
ized marked cardiomegaly, intractable 
heart failure, cardiac arrhythmias, tachyear- 
dia, and repeated embolic phenomena. 
murmurs hypertension not present. 
autopsy myocardial hypertrophy and 
ular dilatation are prominent, and subendo- 
cardial fibrosis and myocardial degeneration 
and fibrosis are observed The 
signs and symptoms dis- 
ease the heart become manifest shortly 
after birth. Initially there tremendous 
cardiomegaly with few symptoms. Within 
months progessive dyspnea and tachycardia 
develop and sudden death usually 
within the first year life. Microscopically, 
large deposits the cardiac and 
skeletal muscle are 
dial fibroelastosis distinguished the thick- 
ened white endocardium, particularly marked 
the left atrium and ventricle. Death 
early age characteristically preceded 
paroxysmal dyspnea, cyanosis, and cardiomeg- 
has been described 
Friedreich’s ataxia, more commonly those 
with family history the disease. Patchy 
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fibrosis and hypertrophy muscle fibers 
the outstanding Neuro 

logic features the disease apparently 

present all those with 

Several other types familial 

diomegaly have been described Evan: 

Gaunt, and Tremendous 

diomegaly, arrhythmias, 

have been characteristic. Patchy fibrosis, 

pertrophy, and vacuolization the 

fibers have been observed histologically. 
none the above has pres 
sure gradient been recorded across the lef 
ventricular outflow tract, nor any cases 
suspected 

Some aequired muscular lesions 
ventricular outflow have been reported. 
and and have 
tion the right ventricular outflow tract that 
temporarily maintained the systolie pressure 
gradient following valvotomy pul- 
valvular stenosis. Morrow al.® 
ported case with analogous, transiently 
persistent gradient the subvalvular area 
the left ventricle, demonstrated left heart 
weeks after valvotomy for 
stenosis. left heart cathe- 
terization months later, this gradient had 
disappeared. also described the devei- 
opment functional left ventricular out- 
flow obstruction resulting from 
longstanding hypertensive cardiovascular dis 
ease. have been unable, however, im- 
plicate either valvular disease systemic 
hypertension any our patients. 

Bereu and Morrow have re- 
described similar our own. 
patient had severe pressure 
gradient across the outflow tract the lefi 
ventricle. means open-heart 
with total bypass, the valves 
were inspected and found normal; 
there was subvalvular membrane. Markec 
hypertrophy the the out 
flow tract was observed and was presumed 
the cause the obstruction. The patient 
subsequently died and necropsy both ven. 


Circulation, Volume XXI, February 


176 
q 


e 


MUSCULAR SUBAORTIC STENOSIS 177 


were found hypertrophied with- 
apparent cause. Histologic examination 
remarkable only for hypertrophy the 
idividual muscle fibers. interesting fea- 
ire this case that brother the pa- 
ent underwent transventricular val- 
otomy for aortic stenosis 1955 (closed 
still living and apparently 
improved. 

Morrow has had similar experiences with 
ases which left heart catheterization had 
emonstrated subvalvular obstruction war- 
anting relief. operation, with 
ardiae bypass and arrested heart, ob- 
ious obstruction was either val- 
ular subvalvular. Again, marked hyper- 
vophy the musculature the left ventricu- 
outflow tract was present and presumed 
the cause the functional obstruction. 
functional obstruction the outflow 
was demonstrated selective angio- 

these cases well our own the 
pathologie physiology recognized. The 
changes the heart consist essen- 
trophy that particularly marked the 
septum. the arrested heart 
passed with some difficulty from the aorta, 
past the obstruction, into the left 
ventricular Contraction the muscle 

during systole the beating heart causes 
further obstruction the outflow tract. The 
pressure gradient then due part 
must appreciated the diagnosis 
easily missed, either the arrested 

factor has been apparent. Nei- 

valvular disease nor hyperten- 
implicated. The familial incidence 

the lesion our strongly implies the 

kelihood familial anomaly the cause; 

only speculate its mechanism. 
tendeney the musculature the ven- 
abrupt process, with the termi- 
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nal stage any age. localized hypertrophy 
the interventricular septum the outflow 
tract may give rise obstruction during 
systolic contraction, which secondarily leads 
hypertrophy the entire left ventricle. 
better explanation the widespread muscu- 
lar hypertrophy may found with chemical 
analysis the heart muscle. the present 
time, the etiology muscular steno- 
sis uncertain, except those 
ondary aortic valve disease systemic 
hypertension. 


Clinical Features 


Differential diagnosis familial functional 
subaortie stenosis from other varieties 
stenosis appears possible. The clinical 
profile patients with valvular steno- 
sis, either congenital acquired, has been 
Dyspnea effort, ease fatigue, chest pain, 
and syneope are frequent symptoms the 
severe form this disease. The physical 
findings left ventricular enlargement 
with vigorous apical thrust, basal 
thrill and murmur, and second heart 
sound that either normal diminished. 
The typical pulse described small 
plateau type. The chest x-ray and fluoroscopy 
usually demonstrate left ventricular enlarge- 
ment and some degree dilatation the 
ascending aorta. the aortic 
valve usually present patients with ac- 
quired aortic stenosis over the age 
and has been reported congenital valvular 
and subvalvular The electrocardio- 
gram may may not demonstrate left ven- 
tricular preponderance. Pressure recordings 
show pressure gradient across the 
valve area. The output usu- 
ally normal, but severe stenosis 
fixed and does not rise with 
the opinion most authors today that the 
usual type congenital stenosis 
distinguished clinically from 
The presence infundibular chamber 
subvalvular stenosis may demonstrated 
pressure recordings withdrawal the 
catheter cardioangiography.* 
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Figure 
Central aortic pressure tracing patient 
demonstrating the widened bisferiens pulse with 
the rapid systolic upstroke the initial peak. 


difficult distinguish the symptoms 
our patients with functional ste- 
nosis from those acquired valvular 
nosis. Syneope has been the most prevalent 
complaint among our patients that have been 
symptomatic, and there has been alarming 
incidence sudden death. However, syneope 
and sudden death are also common con- 
genital and acquired aortic stenosis. The phys- 
ical findings appear more helpful. The 
location the heart murmur the apex and 
the third and fourth left intercostal spaces 
adjacent the sternum has been constant 
feature muscular outflow obstruction, 
opposed the usual basal murmur 
the right the sternum, valvular ste- 
sis has the murmur insufficiency been 
heard, whereas congenital valvular and sub- 
valvular stenosis, one third the patients 
have associated murmur insuffi- 
None our patients had 
tion the valve either x-ray films 
and there has been post- 
stenotic dilatation the ascending aorta. 
Pressure recordings during catheter with- 
drawal may establish the site the 
tion below the aortic however, they 
not distinguish between the usual type 
subvalvular stenosis and muscular subaortic 
stenosis. Angiocardiography has 


ported demonstrate functional type 
outflow obstruction, and perhaps this may 
permit differentiation.® 

Another physical sign that may diag- 
significance the widened bisferiens 
pulse patient (fig. 12). The initial peak 
0.12 after the wave and the 
systolic upstroke duration 0.07 second. The 
second peak, occurring 0.24 after the 
wave, much lower pressure. The 
pulse pressure mm. mereury. 
severe valvular stenosis, 
riens not uncommon; however, the notch 
panied prolonged systolic upstroke dura- 
tion and narrow pulse pressure. The initial 
peak patient most likely due 
ejection blood early systole, prior 
contraction the musculature the left 
ventricular outflow which causes fune- 
tional well mechanical obstruction. 

history implicating other members the 
family may the most significant single clue. 
Relatives are referred having had syn- 
copal attacks, heart murmurs, and sudden 
death, the latter most frequently the third 
decade. valvular disease has been 
suspected, but the present reports, 
diagnosis interventricular septal defect 
has been made patients who probably have 
muscular stenosis. 


Familial Aspects Functional Subaortic Stenosis 


The apparent familial incidence our cases 
suggests their classification familial heart 
disease. Environmental factors 
cause congenital heart disease have been 
source great interest both the past 
and recent years. several large series, 
however, known environmental factors such 
rubella and other infections have accounted 
for only small percentage congenital 
heart 

factors cannot readily diagnosed. 
Carleton and have recently 
reviewed large series multiple cases 
congenital heart disease occurring the same 
families. Although single gene may not 
always the deciding factor, being influenced 
some degree the environment and per- 
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haps other genes, they that their 
material conforms best with single, reces- 
sive, autosomal mode transmission. 
Beyond the field congenital heart disease, 
there are numerous types congenital de- 
fects based Mendelian dominant inherit- 
hematologic, neurologic, and 
nective-tissue disorders. The pedigrees the 
family (fig. 134) and the family (fig. 
13B) suggest this type the 
absence consanguinity isolated ra- 
cial group, which have excluded the best 
our ability, the appearance this lesion 
generations large numbers would sup- 
port this hypothesis. our knowledge, this 
the first series cases reported that would 
suggest Mendelian dominant inheritance 
familial heart disease. 

should emphasized that studies 
these famlies have only begun. There are 
many relatives who have not been examined 
yet, mainly because their scattered places 
residence. Another important factor will 
the long-term follow-up members both 
families with emphasis further autopsy 
and catheterization data. have already 
seen that the signs and symptoms can appear 
early late life, and the disease can 
either malignant benign nature. 


Therapeutic Aspects 


Favorable surgical results similar those 
other types acquired and congenital 
stenosis cannot expected the treat- 
ment this lesion. This opinion shared 
and Morrow,® who have also en- 
countered this problem surgery. Therefore, 
the criteria for differential diagnosis must 
carefully applied each candidate for opera- 
tion for stenosis order 
the inoperable muscular type. 


Summary 


Two families with familial sub- 
aortic stenosis have been studied. Hemody- 
data and the operative find- 
ings case are Autopsy findings 
cases have been presented. Clinical find- 
ings indicate least additional cases 
family and the other. 
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Figure 

Upper. Pedigree family Lower. Pedigree 
family The black circles (females) and squares 
(males) represent involved patients the basis 
(1) clinical, hemodynamic, and autopsy find- 
ings, (2) history heart murmurs and sudden 
death, (3) clinical findings. The question marks 
refer key persons the family pedigree, who 
have not been examined. 


The pedigrees both families have been 
discussed. The incidence this lesion each 
family over generations suggests that the 
defect related Mendelian dominant in- 
our knowledge, this the first 
report cases familial heart disease 
compatible with transmission Mendelian 
dominant gene. 

The importance differential diagnosis 
this disease from other types sub- 
aortic stenosis prior surgery 
stressed, since operation has been devised 
for this lesion. The distinguishing clinical 
features the apical and lower left 
sternal border location the systolic murmur, 
the absence dilatation the 
aorta, the absence 
the valve, the absence murmur 
insufficiency, and the strong family 
history suggesting familial trait. 
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Summario Interlingua 

familias con familial stenosis 
subaortic presentate datos hemo- 
casos presentate. Constatationes indica 
altere. 

arbore genealogic ambe familias 
duo familias generationes suggere que 
relationate hereditate per dominante 
prime reporto congenite morbo 
compatibile con transmission per gen dominante 

importantia del diagnose differential iste 
morbo altere typos stenosis aortie 
ante intervention sublineate, proque 
nulle operation essite elaborate pro iste lesion. 
tion del murmure apice margine 
sternal infero-sinistre, absentia dilatation post- 
stenotic del aorta absentia 
tion del valvula absentia murmure 
insufficientia mareate historia familial 
que suggere familial. 
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SPECTS the electrocardiogram iso- 
lated congenital pulmonary stenosis have 
concerned with study the electro- 
ardiograms and ventricular gradients 
from the Charity Hospital and Tu- 
ane Medical School New Orleans, Louisi- 
ina, who had proved isolated congenital pul- 
nonary stenosis. The diagnoses for the 
were established cardiac catheteri- 
were confirmed surgery and 
autopsy. 


Methods and Materials 

The patients varied age from years, 
the mean being years. Their distribution accord- 
ing age, sex, and race shown table The 
patients were studied catheterization 
methods. The were re- 

Results 

The results are summarized tables 

There was evidence 
right ventricular hypertrophy all but pa- 
tients and right deviation the electrical axis 
the QRS complex all patients. Typical 
types patterns found are 
shown figure general, however, all 
the electrocardiograms the ratio the am- 
lead was directly related the pressure 
‘ecorded the right ventricle (figs. and 7). 
"he wave was large and the wave small 
leads recorded the left the transition 
and (fig. 1). The duration 
QRS complex was not affected age nor 
right ventricular pressure. 


From the Department Medicine, Tulane Univer- 
sity Medicine and Charity Hospital 
New Orleans, Louisiana. 

Aided grants from the U.S. Publie Health Serv- 
and the Upjohn Company, Kalamazoo, Michigan. 
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The Electrocardiogram and Ventricular Gradient 
Isolated Congenital Pulmonary Stenosis 


Table 
Age, Sex, and Race Forty-one Cases Iso- 
lated Pulmonary Stenosis 


Age Sex Race 


0-10 31-40 Male Female 


The wave tended prominent leads 
IT, and but its magnitude showed 
significant relationship the 
corded the right ventricle (fig. 3), the cor- 
relation coefficient being 0.12. 

Agrs Was oriented the right the frontal 
plane (figs. and table 2). The degree 
orientation Agrs the right the frontal 
plane varied directly with the right ventricu- 
lar systolic pressure (figs. and 7). 

was oriented more the left the 
frontal plane than (fig. table 2). The 
angle between and was greater than 
normal the patients (68 per cent) 
the left (fig. 4). 

had mean direction the frontal plane 
(fig. table 2). The angle between and 
was greater than normal patients (63 
per cent) (table 3). Agrs was located the 
cent) and the left patients per 
cent). 

Surgical reduction the pulmonary stenosis 
resulted migration Agrs, and 
toward normal locations and magnitudes 
the frontal plane projection. The only excep- 
tion was patient whom the right ven- 
tricular pressure failed decrease after sur- 
gery (patient table 4). rotated the 
left, the right, and more normal 
direction with respect Agrs and (table 
fig. 8). The mean magnitude de- 
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Electrocardiographic Data Forty-one Cases Isolated Pulmonary Stenosis 
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lead with the highest wave was 


aleulating mean direction the vectors and other parameters, when 


lence in ¢ 


conven 
the vector was found rotate clockwise direction beyond 180°, the angle was assigned 


For example, —160° was considered +200°. 


positive value. 


PULMONARY STENOSIS 


*Microvolt second. 
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Table 


Distribution Patients According Magni- 
tude the Angle between and and 
and 


Aars-G 
Degrees (no. cases) G-Ar 
0°-30° 
31°-70° 
>70° 


remained essentially the same after surgery. 

general, the pat- 
terns found this congenital anomaly tended 
Type 

This type electrocardiogram had small 
absent wave and deep wave lead 
and high wave and small absent 
wave lead and was obtained from pa- 
tients whom the right ventricular systolic 
pressure was greater than 100 mm. mer- 
eury. 
Type 

This pattern was ob- 
tained when the right ventricular pres- 
sure was between and 100 mm. mereury. 
The wave lead was more prominent 
type than type but was less magni- 
tude than the wave lead whereas the 
wave was greater magnitude than 
the wave although the wave was 
moderately deep. 


Type 

When the right ventricular systolic pressure 
was less than mm. mereury, electro- 
type was obtained which 
the wave lead was equal greater 
magnitude than the wave lead and 
the magnitude the wave was equal 


Type 

This type tracing was normal con- 
figuration. Two the patients had 
mal even though the right 
ventricular pressure was and 105 
mm. respectively. 
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Table 


Electrocardiographic Data before and after Surgical Reduction Pulmonary Stenos 


Magni- 
tude 


After 


Loca- 
tion 
degree 

110 
-102 
120 
160 


Agus 


Magni- 
tude 


Before 


tion 
193 
140 


Loca- 
degree 


After 


(mm.) 


Before 


Height of Pu, or 


After 


in Vi (mm.) 


Height of R 


Before 


Months 


after 
surgery 


Patient 
number 


142 
146 
105 
135 
134 


168 


1.8 


1.0 


™~ 


121 


129 


1.0 


0.7 


Mean 


BURCH 
0.65 
200 


150 


Right Ventricular Systolic Pressure (mm.Hg) 


R/S Ratio Lead 
Figure 
Relationship right ventricular systolic 


the R/S ratio lead When diphasic 
wave was present the highest wave was selected 


o 


a 
o 


Right Ventricular Systolic Pressure (mm. Hg) 
Oo 


(mm.) 
Figure 


Relationship right ventricular systolic 
wave lead III. The lead with the 
highest wave was selected for analysis. 


One patient had right ventricular systolic 
pressure 135 mm. mereury and 
pattern type while an- 
other patient had right ventricular systolic 
type 


Discussion 
the patients whose electrocardiogram: 
were type only had right ventriculai 
systolic pressure less than 100 mm. mer 
One other patient, who was years old 
had right ventricular systolic pressure 
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CONGENITAL PULMONARY STENOSIS 


Figure 
stenosis. 


A 


mm. mereury and complete right bundle- 
block. This was the only instance 
complete bundle-branch block this series. 
The ventricular gradient Wilson and as- 
expression the variations the 
duration the excited state, has been studied 
patients with congenital and 
heart disease well normal 
analyzed the electrocardiograms 
164 normal adults and found the mean 
have direction +41.7° (range, —21.5° 
+104.9°) and mean magnitude 21.8 
(40.6 3.1 the frontal plane 
projection, whereas had mean 
+39.2° (+72.2° +2.2°) and mean magni- 
tude 46.2 (78.9 13.5 pv.s.).* 
have mean direction +61.1° (+102° 
+20.1°) and mean magnitude 16.6 
the frontal plane projection, whereas 
children the had mean direction 48.0° 
(+73.1° +22.9°) and mean magnitude 
46.6 (72.2 16.6 our study 
the ventricular gradients 172 normal in- 


*These data were obtained averaging the values 
given Ashman’s for men and women. 


The range equal twice the average standard 
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-120° -60° 


Figure 
monary stenosis. 


fants and children from birth years 
found that, except for decrease 
the mean magnitude and lesser 
extent during the first years life 
and shift Agrs the right during the first 
year life, the values for children were the 
same Ashman’s values for 

There were abnormally wide angles 
between and the frontal plane pro- 
jection patients (63 per cent) (table 3). 
addition, the Agrs patients (71 per 
cent) was deviated more the right than the 
normal (fig. 4), and was abnormal 
tion patients (54 per (fig. 4). The 
magnitude was abnormal patients 
(22 per cent) and the magnitude was 
abnormal patients (10 per cent). The 
mean ratio was 2.7; however, 
patients the ratio was less than 1.0. other 
patients the ratio was greater than 3.0 be- 
Normally, the magnitude essentially 
twice the magnitude 

The abnormal ventricular gradient indi- 
cates functional electrical changes the myo- 
cardium other than those due right 
ular hypertrophy. The ventricular gradient 
was abnormal patients (63 per cent), 
its magnitude, whereas patients (95 per 
cent) had electrocardiograms that were not 
considered indicate myocardial disease 
other than ventricular hypertrophy. These 
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Relationship electrical position right 
ventricular systolic pressure. 


changes apparently are reversible large 
part indicated the reversion the 
gradient toward the normal following surgery 
(table fig. 8). 

The degree right ventricular hyper- 
trophy was dependent upon the magnitude 
the right ventricular pressure, finding al- 
ready indicated The age the 
patient was not found important 
factor the production abnormal 
trocardiogram congenital pulmonary ste- 
nosis was congenital atrial septal 
Nevertheless, the duration hyper- 
tension the right ventricle must factor 
importance determining the degree 
right ventricular hypertrophy. The reason for 
the absence significant relationship 
right ventricular hypertrophy age the 
patient not known. 

interesting aspect the electrocardio- 
graphic pattern pure pulmonary stenosis 
was the failure the QRS complex become 
abnormally prolonged with age. Atrial septal 
defect, the other hand, characteristically 
associated with progressive widening the 
QRS The mechanisms responsible 
for this difference are not clear. both types 
defects the work the right ven- 
tricle but atrial septal defect 
the increase work due increase 
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Figure 
Mean and prior and after surgical 
reduction the pulmonary stenosis patients. 


volume output the heart, whereas pure 
pulmonary stenosis the work 
due increase right ventricular pressure. 
Anatomically, there predominantly hyper- 
atrial septal defect, whereas pure 
nary stenosis there generalized hypertrophy 
the right ventricle. Cabrera and Monroy™ 
have already discussed this problem. The pre- 
cise mechanisms for these differences 
changes remain explained. Re- 
gardless the mechanism, these observa ions 
demonstrate again the significant ship 
the electrocardiogram the normal and 
abnormal functional and anatomic 
the heart. 
With the accumulation more det iled 
data future years the role the tro- 
genital cardiac defects should improv 
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PULMONARY STENOSIS 


Summary 

electrocardiogram and ventricular gra- 
dien studied patients with isolated 
pulmonary stenosis. The ventricu- 
(63 per cent). The Agrs migrated 
the ght the frontal plane and mi- 
the left. Following surgical reduc- 
tion the stenosis these vectors rotated rapid- 
the normal position. 

congenital pulmonary stenosis tended 
types that were generally related 
right ventricular systolic pressure. The 
eleci changes associated with 
this defeet, which the work the right 
was increased because right ven- 
were different from 
those with atrial septal defect 
which right ventricular work was 
high volume output. The duration 
the QRS complex was not prolonged 
the patients with pul- 
monary stenosis, whereas was characteris- 
tically prolonged those with atrial septal 

Summario Interlingua 


studiate patientes con isolate congenite 
stenosis pulmonar. gradiente ventricular esseva 
anormal del (63 pro cento). Agrs migrava 
verso dextera plano frontal, migrava 
verso sinistra. Post chirurgie del steno- 
sis, veetores rotava rapidemente verso lor posi- 
tiones 

patrono isolate congenite 
typos que esseva generalmente relationate tension 
dextero-ventricular. alterationes electro- 
labor dextere esseva augmentate causa 
alterationes electrocardiographie associate 
atrio-septal que labor del ventriculo 
esseva augmentate causa alte volu- 
mine rendimento. duration del QRS 
con stenosis pulmonar, durante 
atrio-septal. 
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Arteriosclerosis Obliterans: 


Review 520 Cases with Special Reference 
Pathogenic and Prognostic Factors 


term ‘‘arteriosclerosis ob- 
literans’’ denotes degenerative arteriop- 
athy the extremities and the aorta and 
its branches that the extremities. 
characterized occlusive lesions consisting 
primarily atheromas, which are often ac- 
companied fibrosis and the 
medial coat the artery and which may 
associated with thrombosis varying extent. 
the past, arteriosclerosis obliterans has 
been considered occlusive arterial 
disease affecting predominantly older people 
and patients with diabetes mellitus. There 
general clinicai impression, however, that the 
disease now being recognized more fre- 
quently younger nondiabetic patients just 
atherosclerosis the coronary arteries. 
This study based review the ree- 
ords and follow-up group 520 non- 
patients who were less than years 
age the time clinical diagnosis ar- 
teriosclerosis obliterans was made and who 
had had least one determination plasma 
cholesterol. The younger age groups were se- 
lected for study because mild arteriosclerosis 
obliterans such frequent incidental find- 
ing older patients that large proportion 
these with all their other infirmities were 
included, the prognostic and 
factors arteriosclerosis obliterans would 
difficult assess. Nondiabetic patients were 
selected because diabetes mellitus frequently 
accelerates the atherosclerotic process and may 
thus distort the clinical course arterio- 
sclerosis obliterans. Patients with plasma 


From the Mayo Clinie and the Mayo Foundation, 
Rochester, Minn. The Mayo Foundation, Rochester, 
Minn., part the Graduate School the Uni- 
versity Minnesota, 


188 


cholesterol determinations were selected 
cause hoped learn whether the concen 
tration cholesterol important facto 
the prognosis and pathogenesis arterio 
obliterans. 

The purpose this study was 3-fold. First 
view the great current interest 
problem the pathogenesis atherosclero 
sis, hoped that some information 
ing this problem might obtained from 
clinical review fairly large series 
tients with atherosclerosis the 
extremities. Second, thought that informa- 
tion might obtained regarding factors that 
influence the prognosis life and preserva- 
tion limbs these patients. Third, since 
the patients this series were treated before 
the era direct arterial surgery for chronic 
arterial disease, thought that in- 
formation regarding the prognosis life 
and limb might useful base line for 
comparison with such information from other 
groups similar patients, many whom are 
currently being treated 
dures designed restore arterial continuity. 

Material and Method 

The Mayo records all nondiabetie pa- 
tients less than years age who received 
clinieal diagnosis arteriosclerosis obliterans dur 
ing the 10-year period 1939 through 1948 were 
viewed. The diagnosis each had been veri 
fied one the consultants who had 
interest peripheral diseases. Othe 
arterial diseases such thromboangiiti 
obliterans, arterial embolization, and simple 
rial thrombosis were and the diagnosi 
was doubt, the case was discarded. patient 
had one more determinations plasma choles 
terol available for review; usually only one valu 
was available, but the case whic 
there was more than one value the average valu 
was used. 
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‘ollow-up information was obtained from the 
ords subsequent visits the patients the 
and from answers letters sent them 
Questions were asked regarding the state 
patient’s general health, subsequent surgical 
performed elsewhere for the treatment 
their arterial disease, and their smoking habits. 

the patient died, information was sought 
eause death. the 520 patients selected 
study, 471 patients (91.6 per cent) were traced 
years and 464 patients (89.2 per cent) were 
for years following the initial diagnosis 
the the 383 patients who could have 
rvived for years, 334 (87.2 per cent) were 

The eriteria for the clinical diagnosis arterio- 
lerosis obliterans were those commonly accepted 
practice and stated Allen, Barker, 
has been found that diag- 
based these has been confirmed 
vith very few exceptions when the affected arteries 
from amputation specimens nee 
ropsy have been examined All 
the patients this study had intermittent clau- 
dication and marked diminution absence pul- 
sutions one both the femoral arteries 
triangle one both the popliteal 
arteries the popliteal space; many patients had 
objective subjective manifestations ischemia 
the toes feet. 

examination was not 
though the proximal points arterial occlusion 
cin determined with certainty only angio- 
means surgical exploration, careful 
the arterial pulsations and evalua- 
tion the patient’s symptoms give reasonably 
accurate idea the proximal site arterial 
sion. For example, popliteal arterial pulsations 
normal but posterior tibial and dorsalis pedis 
pulsations the ankle level are absent, 

reasonably certain that the proximal 

the tibial arteries. the popliteal arterial 
ulsation absent but the femoral pulsation 
carpa’s triangle normal, the proximal level 

‘clusion the femoral artery the thigh. 

femoral arterial pulsation normal and the 

ther one absent, the common external 
rtery the side where the femoral 
ulsation absent, but the artery the other 
open. When both femoral arterial pulsa- 
ons are markedly impaired absent, both iliac 

‘teries the abdominal aorta all are 

uded. 

the present study, the patients were divided 

ito groups the basis the location the 

pulsations. These groups were designated 
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There 
are patients each group with clinical evidence 


respectively “femoral” and 


unilateral bilateral occlusion. significant 
differences were noted for some the factors that 
were analyzed the groups; where differences 
were noted, they are mentioned. 


Some Factors Possible Significance 
Pathogenesis 
Sex 


the entire group 520 patients, all 
white, 478 were men and were women, giv- 
ing male-to-female ratio approximately 
This ratio greater than that usually 
reported for white patients this age group 
who have clinical evidence coronary athero- 
sclerosis; tends approach, but does not 
equal, the even more striking male preponder- 
ance thromboangiitis obliterans which 
the ratio males females usually given 
normal secretion estrogens the pre- 
menopausal woman tends protect against 
atherosclerosis the arteries the lower 
extremities just seems protect against 
atherosclerosis the coronary arteries. This 
protection may extend for several years after 
the menopause, far manifesta- 
tions the disease are concerned. note- 
worthy that only women this 
series were menstruating the time the 
cal diagnosis arteriosclerosis obliterans was 
made, and that the women (78.6 per 
cent) were the age group years. 


Plasma Cholesterol 


The concentration plasma cholesterol was 
determined all patients (table 1). For pur- 
poses comparison, data similar those for 
the study group are presented for control 
groups male patients whose 
ages ranged from years and who had 
coronary peripheral arteries. One the 
control groups consisted 100 ambulatory 
Mayo patients and another group 
sisted patients confined the Rochester 
State Hospital because emotional disturb- 
ances disease the brain not con- 
sidered due atherosclerosis. All the 
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Table 


Values Plasma Cholesterol Patients with 
Arteriosclerosis obliterans and Two Control 
Groups 


Cholesterol, mg. per 100 ml. 
of plasma 


Standard 
Group Patients Range Mean deviation 


Patients with 


arteriosclerosis 
obliterans 
Total 520 103-642 256.3 55.8 
Female 151-642 289.8 81.3 
Male 478 103-630 253.4 53.2 
Control patients 
Mayo 100 144-27 198.4 24.9 
Rochester State 
Hospital 


120-331 202.9 


latter group were moderately active physically 
and consumed diet containing average 
125 Gm. fat and calories daily. All 
determinations plasma cholesterol were 
made Mayo laboratory. 

The mean plasma choles- 
terol men with arteriosclerosis obliterans 
was approximately mg. per 100 ml. higher 
than that either the control groups 
men. Because the relatively small number 
women this study, comparisons were 
attempted with control group women, but 
noteworthy that the mean concentration 
plasma cholesterol the women with 
arteriosclerosis obliterans was approximately 
mg. per 100 ml. higher than that the 
men with this disease. was 250 mg. per 100 
ml. greater per cent the men and 
per cent the women with arteriosclerosis 
obliterans but only per cent the Mayo 
controls and per cent the Rochester 
State Hospital controls with evi- 
dence arteriosclerosis. 

other similar studies patients with 
disease the coronary arteries, there 
considerable overlap cholesterol values be- 
tween patients with arteriosclerosis obliterans 
and the control groups, and apparent 
that there significant number patients 
with arteriosclerosis obliterans whose values 
for plasma cholesterol can considered with- 
the normal range. 


JUERGENS, BARKER, HINES 


Tobacco Smoking 


Information the incidence and extent 
smoking was available 401 
the 478 men. This factor was tabulated the 
basis the amount smoking the time 
onset symptoms, since some the pa- 
tients had stopped smoking before coming 
the clinic. interest that the onset 
symptoms arteriosclerosis obliterans, 97.5 
per cent the men were smokers and per 
cent smoked more cigarettes day. For 
purposes comparison, data the smoking 
habits 350 Mayo male patients be- 
tween the ages and years with 
evidence vascular were 
this group, per cent were non- 
smokers and per cent smoked cigarettes 
more day. the assumption that these 
series patients are comparable, the inci- 
dence smoking men less than years 
age who had arteriosclerosis obliterans was 
significantly higher than those patients who 
did not have evidence this disease; how- 
ever, the incidence heavy smoking was 
higher the study group than the control 
group. 

were impressed the fact that only 
2.5 per cent the male patients with arterio- 
sclerosis obliterans were nonsmokers. This 
almost small incidence nonsmoking 
has been previously reported patients 
with thromboangiitis obliterans, also 
clusive peripheral arterial disease. This sug- 
gests that tobacco smoking may produce some 
sort peripheral arterial injury and may 
factor the localization atherosclerosis 
certain small group susceptible indi- 
viduals. also possible that some pa- 
tients with atherosclerosis, smoking 
may factor the secondary arterial 
thrombosis that occurs. 

Obesity 


some series, obesity has been considered 
contributing factor the pathogenesis 
coronary atherosclerosis, but our series 
patients with arteriosclerosis obliterans 
obesity was relatively uncommon. With 
weight more than 200 pounds men and 
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more than 175 pounds women used 
index obesity, only per cent our 
patients were obese. This rather arbitrary 
obesity without regard the pa- 
tients’ height body build subject some 
error interpretation, but believe that 
gives rough index the incidence obesity. 
the control group 100 ambulatory male 
patients who were years age and 
sis, patients weighed more than 200 
pounds. Thus, would appear that middle- 
aged patients obesity not com- 
monly associated with arteriosclerosis obliter- 
ans and probably not significant factor 
the pathogenesis. 


Hypertension 


Since hypertension has been considered 
least accelerating factor the patho- 
genesis atherosclerosis, particularly 
nary atherosclerosis, studied our group 
patients from this standpoint. found that 
per cent the study group had blood pres- 
sures greater than the arbitrary values 150 
min. mercury systolic and mm. 
chosen the upper limits normal, com- 
pared per cent the control group 
100 male patients. evident, therefore, that 
the incidence hypertension according 
these criteria significantly higher the 
group patients with arteriosclerosis oblit- 
erans than the control group. note- 
worthy that almost three fourths the pa- 
tients with arteriosclerosis obliterans did not 
have hypertension. would appear that 
patients with arteriosclerosis obliterans, hy- 
pertension cannot considered frequent 
accelerating factor the disease process. 


Symptoms and Complications the Time 
Diagnosis (Table 

All 520 patients had history intermit- 
tent claudication one both lower extremi- 
ties. This was the only symptom 
arterial disease 380 patients 
cent). Eighty-five patients (16.3 per cent) 
also had pain that was interpreted 
pain due local tissue ischemia pain due 
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Table 


Symptoms and Complications 520 Patients 
Time Diagnosis Arteriosclerosis Obliterans 
Mayo Clinic 


Patients with: 


Femoral Arterio- 
artery Aortic-iliac sclerosis 
occlusion occlusion obliterans 
(296) (224) (total 520) 

Symptom or 5 5 5 

complication Z Ay a a Ay 

Intermittent 

only 201 67.9 179 79.9 380 73.1 

rest 

pain, ischemic 

neuropathy, 

ulceration, 

gangrene 

Coronary 

artery disease 

(infaretion 


neuropathy larger nerve trunks. 
Fifty-five patients (10.6 per cent) had ische- 
these patients with ulceration gangrene 
also complained ischemic rest pain had 
neuropathy but for convenience were 
having only ulceration gan- 
grene. The incidence rest pain, neuropathy, 
and gangrene was greater the 
patients whose proximal arterial occlusion was 
the femoral artery than those whose 
was the vessels. 

There was history previous myocardial 
infaretion chest pain consistent with an- 
gina pectoris per cent the entire 
group. This relatively high incidence the 
clinical manifestations coronary arterio- 
sclerosis not surprising, since both coronary 
arteriosclerosis and arteriosclerosis obliterans 
are similar pathologic conditions affecting ar- 
teries and both can considered com- 
plications atherosclerosis general. The 
clinical coronary arteriosclerosis 
somewhat greater patients with occlusion 
the femoral artery than patients with 
involvement. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
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Table 
Survival Rates for Patients with Femoral Artery 
and Aorto-iliac Occlusion 


Patients 

Lived beyond 

indicated 

period 

occlusion = = 5 

Femoral 

artery 296 272 234 86.0 


Aorto-iliae 


region 224 199 163 81.9 
224 193 141 73.1 
162 133 46.6 


traced patients. Inquiry January 
1957. The 10-year group only those pa- 
tients with diagnosis obliterans 
prior 1947. 


Treatment 

general, the following regimen was 
recommended for all patients. They were ad- 
vised discontinue the use tobacco and 
protect their feet carefully from any type 
injury, whether mechanical, thermal, chemi- 
cal. Patients with plasma cholesterol 
were for the most part instructed the use 
diet low fat content and advised 
adhere this diet. Many who had intermit- 
tent claudication the only clinical mani- 
festation were given one more courses 
intramuscular injections deproteinated 
pancreatic extract. Most patients who had 
ischemic rest pain, ischemic neuropathy, 
ulcers gangrene were treated for 
periods the hospital with rest, 
oscillating bed, and frequently with vaso- 
dilating drugs. these patients, uni- 
lateral bilateral surgical lumbar sympathet- 
ganglionectomy was performed. Gangrene 
was found extensive and unresponsive 
conservative treatment the 520 
patients per cent) and amputation the 
leg was performed these patients soon 
after their original examination. Only per 
cent the patients with disease 
required amputation the leg the time 
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Femoral artery 


Per cent survival 
w 


2 a 5 ? 8 
Years after clinical diagnosis of arteriosclerosis obliterans 

Figure 


Survival rates for patients with atherosclerot 
aorto-iliac occlusion and femoral artery 
compared with survival rates for normal 
tion the same age and sex distribution. 


their first visit while per cent those 
involvement the femoral artery 
amputation that time. 


Prognosis 
Survival Rates 


Survival rates, given table were 
lated the direct separately for the 
group patients whose proximal point 
occlusion was the vessels and 
for the group whose proximal point 
sion was the femoral artery. There rates are 
shown graphically figure and are com 
pared with those general population 
the same age and sex distribution. The survi 
val rate for the traced patients significantly 
lower than that for the general population, 
and the survival rate for the group with aorto- 
less favorable than that for 
the group with femoral-artery occlusion. The 
cause death could not always determined 
with accuracy, but patients, 
proximately three fourths those known 
have died the follow-up period, the caus: 
death was probably arteriosclerosis th: 
coronary arteries, that is, the death was 
disease’’ was sudden death pre 
sumably due heart disease. 

Some the factors that might have influ 
enced the prognosis this disease are 
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occlusion 46% 
20} 
296 271 217 80.1 
ne 
221 201 115 57.2 


OBLITERANS 


Five-Year Survival Following Original Diagnosis Mayo Clinic 


Table 


Patients with: 


Femoral artery 
occlusion 


Aorto-iliac 


Arteriosclerosis 
occlusion 


obliterans (total) 


Lived beyond 

5-year period 

Category of patient Per 
at time of diagnosis 


Traced Number cent 


Traced Number cent 


Lived beyond 


Lived beyond 
5-year period 


5-year period 
Per Per 
Traced Number’ cent 


All patients 271 217 80.1 
Without clinical 
artery 
disease 225 189 84.0 
With coronary 
artery disease 
(infaretion 


Cerebrovaseular 
aecident 53.8 


Hypertension (more 
Plasma cholesterol, 
mg./100 
Less than 250 137 107 78.1 
250 more 134 110 82.1 


193 141 73.1 464 358 
169 128 75.7 394 317 80.5 


67.4 116 72.4 


74.7 229 181 79.0 


*Based traced patients. Inquiry January 1957. 


table will noted that the 5-year 
survival rate significantly lower for the 
patients who had clinical coronary arterio- 
sclerosis and for those who had had cerebro- 
vascular accident than for those who did not. 
another study the prognosis for patients 
who had survived initial myocardial in- 
faretion month more, the 5-year sur- 
vival rate was found per Thus, 
believe that the survival rate for patients 
with arteriosclerosis obliterans 
disease the coronary arteries approxi- 
the same that for patients with 
disease who not have arterio- 
erosis obliterans the lower extremities. 

5-year survival rate for patients whose 
pressure was more than 150/90 only 
zhtly lower than the rate for the entire 
Although the concentration plasma 
between the cholesterol con- 
and the survival our patients 
arteriosclerosis obliterans. 
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with diagnosis arteriosclerosis obliterans prior 1952. 


Ineludes only those patients 


Subsequent Amputation Leg 

previously mentioned, the 520 pa- 
tients per cent) required amputation 
leg soon after their original examination 
the clinic. From information obtained sub- 
sequent examinations and from the follow-up 
letters determined that the incidence 
subsequent amputations during the 5-year 
period following the original examination and 
diagnosis was 4.9 per cent for the total 465 
traced patients, only 3.0 per cent for those 
with intermittent claudication the only 
symptom, 3.8 per cent for those with more 
severe degrees ischemia manifested 
rest pain ischemic neuropathy, and 19.6 
per cent for those with gangrene ulceration 
(table 5). Our data indicate that ischemic 
ulceration more serious im- 
port, insofar survival extremity 
when the proximal site 
the femoral artery than when the 
region. 

159 traced patients who smoked the 
time diagnosis and who survived years, 
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Table 


Subsequent Amputations Leg within Five Years Original Diagnosis Mayo Clinic 


Patients with: 


Femoral artery 
occlusion 


Aorto-iliae 
occlusion 


Arteriosclerosis 
obliterans (total) 


Amputation within 


5 years 


Category of patient Per 


at time of diagnosis Traced Number cent 


All patients 271 5.5 
rest pain, 

Smokers who 

tinued smoke 14.8 

Smokers who ab- 

stained from smoking 


Amputation within Amputation within 


tie: 5 years | 5 years 
Per Per 
Traced Number’ cent Traced Number’ cent 
194* 8 4.1 465 23 4.9 
56 5 3.2 336 10 3.0 
28 2 7.1 78 3 3.8 
10 1 10.0 51 10 19.6 
34 2 5.9 88 10 11.4 
29 0 0 71 0 0 


had continued smoke and had ab- 
stained from smoking after the diagnosis was 
made. some interest that 11.4 per 
cent all who continued smoke required 
amputation within the 5-year period while 
none who abstained from smoking required 
amputation during this period. 


Summary 

The clinical and follow-up data 520 non- 
diabetic patients less than years age 
who had clinical diagnosis arteriosclero- 
sis obliterans the lower extremities made 
the Mayo Clinic the period 1939 through 
1948 were reviewed from the standpoint 
pathogenesis, prognosis, and course 
the disease. The ratio males females was 
and the mean concentration plasma 
cholesterol the male patients with arterio- 
sclerosis obliterans was approximately mg. 
per 100 ml. greater than that either 
control groups men without evi- 
dence atherosclerosis. The incidence 
smoking among the men with this disease was 
higher than comparable group men 
without it. Obesity was not commonly asso- 
ciated with arteriosclerosis obliterans, while 
hypertension was associated with the disease 
about times often control group 
without the disease. 


*Ineludes one patient who subsequently was lost 5-year survival rate. 


The survival rate for patients with 
sclerosis obliterans was less favorable than that 
sex distribution, and the survival rate for 
tients with atherosclerotic 
was significantly less favorable than that 
patients with occlusion the 
femoral artery. three 
fourths the patients who died, the cause 
death was thought disease the coro- 
arteries. The presence atherosclero- 
sis elsewhere than the arteries supplying 
the extremities, manifested 
coronary artery cerebrovascular disease 
the time diagnosis, had adverse effect 
survival. 

Four per cent the patients required am- 
putation leg shortly after the diagnosis 
arteriosclerosis obliterans was made the 
clinic, and additional 4.9 per cent subse- 
quently required amputation during the 
period following the initial 
Only 3.0 per cent patients with intermittent 
the only symptom their 
ease required amputation during 
riod. Eleven and three-tenths per cent 
patients who continued smoke, but none 
abstained from smoking, had amputati 
within 


Circulation, Volume XXI, February 960 


4 


| 
| 


that 
pa- 
sion 
the 
hree 
‘-Oro- 
lero- 
ving 
nical 


the 
ubse- 


TERIOSCLEROSIS OBLITERANS 


ince all patients the series were treated 
ore the advent direct arterial surgery 
segmental arterial occlusion, believed 
the subsequent course the disease 
patients may used basis for com- 
evaluation results patients sub- 
ted direct arterial surgical procedures. 


Summario Interlingua 

puncto vista del patho- 
ese, del prognose, del curso del morbo—- 
posterior casos 520 patientes non-dia- 
remitates inferior esseva establite Clinica Mayo 
patientes mascule con arteriosclerosis oblitterante 
esseva per 100 que illo del del 
habitude del fumar inter maseulos morbo 
plus alte que gruppo comparabile 
sin ille morbo. Obesitate non esseva 
munmente associate con arteriosclerosis oblitterante, 
durante que hypertension esseva presente gruppo 
culos sin morbo. 
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cifras superviventia pro patientes con arterio- 
oblitterante esseva significativemente minus 
favorabile que illos population normal com- 
parabile etates distribution sexual, sed cifras 
superviventia pro patientes con oc- 
clusion monstra iste tendentia disfavorabile 
plus mareatemente que illos pro patientes con 
sion del arteria femoral. approxi- 
mativemente tres quartos del patientes qui moriva, 
morte esseva vidite morbo arteria 
altere que arterias alimentante extremitates 


tempore del diagnose habeva 
adverse super duration del superviventia. 


References 

ALLEN, V., BARKER, W., AND HINEs, 
Peripheral Diseases. Ed. 
Philadelphia, Saunders Company, 1955, 
825 pp. 

Barker, W.: The tobacco factor thrombo- 
angiitis obliterans. Proe. Staff Meet., Mayo 
Clin. 65, 1931. 

BERKSON, J., AND P.: 
survival rates for 
Mayo Clin. 25: 270, 1950. 

P., AND BURCHELL, B.: The prognosis 
patients who survive their first diag- 
nosed Int. Med. 

(In press). 


Caleulation 
Proe. Staff Meet., 


Vesalius 
Who was Andreas Vesalius, and why did his book mark epoch? 
was born Brussels midnight the last day 1514 was passing into the first 


1515. 


His family, which had dwelt for several generations Nymwegen and which 


originally bore the name Witing, had produced many doctors and learned men, and 
his father was apothecary Charles His mother, judge her maiden name, 
Isabella Crabbe, was probably extraction. 

The Vesalius (or Wesalius, for was sometimes spelt) was sent school 
Louvain and afterwards entered the University there, which then later was great 
renown. Though diligently pursued the ordinary and rhetorical studies 
the place, the bent his mind early shewed itself; while boy began dissect 
such animals could lay his hands on. Such boy could not otherwise than study 
medicine, and 1533, lad seventeen eighteen, went Paris sit the feet 
Sylvius, then rising into fame.—Sir Foster, Lectures the History Physiology. 
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Abnormal Electrocardiograms 


Apparently Healthy People 


Long Term Follow-up Study 


has been largely connection with 

known suspected illness that the 
trocardiogram conjunction with other 
eal and laboratory evidence has proved re- 
liable diagnostic aid. Because coronary artery 
disease its early stages may run 
silent course, the scope electrocardiography 
has been extended the examination 
apparentiy healthy people the hypo- 
thesis that its routine use may reveal the 
presence coronary artery disease man- 
ner analogous the detection early tuber- 
culosis x-ray examination the chest. 
now customary for the physician include 
electrocardiogram the health 
examination asymptomatie people. forms 
part the regular health examinations 
military personnel, particularly those the 


Air and one the requirements. 


for large amount applications for life insur- 
industry, the examination 
employees, particularly men over the age 
the executive class, calls for elec- 
trocardiogram whether not there are symp- 
toms suggestive heart disease. Canada 
the Department Transport, the interest 
publie safety, requires pilots have 
electrocardiogram stated intervals. these 
situations the so-called ‘‘abnormal’’ electro- 
cardiogram assessed isolated finding 
without the support confirmatory evidence. 
the suspicion heart disease, par- 


From the Royal Canadian Air Foree Cardiovascular 
Research Laboratory, Department Medicine, 
ulty Medicine, University Manitoba and the 
Medical Department the Great West Life Assur- 
ance Company, Winnipeg, Manitoba, Canada. 

Presented part the Third World Congress 
Cardiology held Brussels, Belgium, September 1958. 

This study supported Grant No. 8810-02 
the Defence Research Board, Department National 
Defence, Ottawa, Canada. 


ticularly coronary artery disease, may 
far-reaching upon the individual, 
important identify beyond any 
ants that appear the electrocardiograms 
apparently healthy people. 

This problem was brought clearly into foc 
the Royal Canadian Air 
World War when examples partial 
block, bundle-branch block, and variety 
unusual T-wave changes were found 
ently healthy pilots and air crew 
The Department Transport Canada also 
experienced the same problem 1944, when 
grams for civilian pilots. Similar 
were reported More urgent mat- 
ters required attention that time but was 
clear that long-term follow-up study would 
necessary settle this problem. This proj- 
ect was therefore undertaken 1946 while 
was still possible contact many the pilots 
who were examined during the 
and clinical examinations 
would establish within reasonable limits 
the uses and limitations the routine electro- 
cardiogram procedure, par- 
ticularly with respect its ability 
otherwise silent coronary artery disease. 

the results the first analysis 
data pertaining 3,983 military and 
pilots whose original electrocardiograms 
medical examinations were recorded 
the years 1940 and 1948. divided into 
parts. After presenting the scope the stuc 
and the general the popul 
tion, Part shows the distribution norm 
and abnormal electrocardiograms 
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ELECTROCARDIOGRAMS 


the time the most recent examina- 
ineludes also the mean age, exposure, 
aths, and cardiovascular morbidity date 
each class observed electrocardiographic 
normality. does not detail the 
riants. Such reports are published sepa- 
Based upon the analysis the elec- 
the subjects who de- 
loped evidence myocardial dis- 
Part shows what extent the routine 


Material and Procedure 

The subjects this study were drawn from 
the early years World War II, 
methods the R.C.A.F., electrocardiograms were 
recorded several thousand during their 
pre-flight training. Most these men graduated 
and served this capacity during the 
approximately the same time R.C.A.F. 
pilots aged and over were required have 
electrocardiograms the time their annual 
examination for flying fitness. for 
older age distribution, these subjects 
those the first group. Since 1944 Canada 
commercial pilots have been required submit 
every third year condition 
license renewal. Since these people meet the 
requirements for flying, they are essen- 
similar those examined the service; 
fact, the majority civilian pilots the postwar 
years were pilots whose original 
were taken the service. 

\ll subjects were fit for flying duties when their 
initial were recorded. Because 
the cost flying training and the 
flight, the health requirements for fly- 
usually are interpreted more rigidly than for 
but minor clinical variants, which 
not thought impair function interfere 
longevity, not prevent candidate from 
elassified fit. Note was made all sub- 
fever (16 per cent), diphtheria per 
well those with blood pressure over 
mm. per cent) who were per 
more above the average weight for their 
Heart murmurs per cent) were also 
These were believed innocent, since 
with murmurs were not accepted 
flying training. 
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The initial electrocardiograms most those 
taking part the study were normal. special 
effort was made, however, locate the few whose 
original records were known have been abnormal. 
The majority the subjects live Canada but 
many have taken residence the United King- 
dom, the United States and elsewhere. Approxi- 
mately forty per cent are still flying, but with the 
passage time the number actively engaged 
decreasing. 

Original electrocardiograms, clinical reports, and 
home addresses were obtained from the R.C.A.F. 
for service personnel and from the Department 
Transport for civilian pilots.* Establishing 
tact with living members the designated 
groups extended over 2-year period. June 
1948, total 3,983 cases having been 
accumulated, the study population was sealed. 

Contact reestablished annually means 
return postal and examinations are authorized 
5-year intervals. The subject reports either 
designated physician his area his own se- 
lected examiner. The required information for 
commercial pilots obtained from the Department 
Transport. one thing establish contact 
with individual but another have the com- 
pleted examination form 
filed this laboratory. Mortality investigations 
require only knowledge whether those partici- 
pating are alive dead but document the ef- 
fects time and disease upon the 
grams maturing population, both serial 
trocardiograms and complete clinical histories 
ering the observation period are essential. While 
most authorized examinations are completed 
promptly, much time required obtain reports 
few. 

When the results examination suggest the 
presence cardiovascular disease, the individual 
referred his own doctor and the details 
any reported illness are obtained from attending 
physicians and hospitals. Without exception 
ical information and copies electrocardiograms 
recorded connection with health studies dur- 
ing the course clinical illness have been made 
available. the event death official death 
certificate, details the terminal illness, and au- 
topsy reports are procured. 


*Records are maintained additional healthy 
pilots with abnormal electrocardiograms who not 
qualify for the study. They include persons who are 
known alive but who for variety reasons 
have not been examined since they left the service, 
well younger pilots examined for the Depart- 
ment Transport whose abnormal electrocardiograms 
were discovered since 1948, 
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Table 


Age Distribution Entry and Last Examination 


Age On Entry Last Examination 
Groups Number % Number Go 
15-19 236 5.9 
20-29 2,797 70.2 274 6.9 
30-39 756 19.0 61.9 
40-49 164 4.1 1,035 26.0 
50-59 0.8 158 4.0 
plus 1.2 
Total 3,983 100.0 3,983 100.0 
Table 


and Deaths during Follow-up Period 


Years Number 
in of Life 
Study Cases Years Deaths 
405 
117 702 
145 1,015 
218 1,744 
327 2,943 
571 5,710 
512 5,632 
506 6,072 
190 2,470 
281 3,934 
247 3,705 
477 7,632 
311 5,287 
Total 3,983 47,251 
Results 


Age Distribution 

The age distribution the population 
entry and the time the last examination 

The mean ages were 27.0 years entry and 
37.6 years the time the last examination. 
the beginning the study there were 
only 194 (4.9 per cent) aged over 
contrast 1,241 (31.2 per cent) the last 
examination. However, the 1,035 the 
fifth decade 72.5 per cent were between 
and years. 


Exposure and Deaths 


Based upon the year last contact, table 


shows the population distributed according 


the number years follow-up. 


MATHEWSON, VARNAM 


The population has been under 
for total 47,251 life years and per 
have been followed for more year 
with mean exposure 11.9 years. Contac 
has been lost (December 1958) with 
individuals. 

During this period there were know 
deaths. these, per cent were due 
aircraft accidents, other accidents, and 
suicide. Malignant disease accounted for 
deaths, myocardial disease poliomyelitis 
and each pancreatitis, aplastic anemia 
and primary pericarditis. 
Myocardial Disease Diagnosed During the Period 
Observation 

Clinical heart disease, excluding uncompli 
cated hypertensive heart disease, was diag- 
nosed people during the period 
servation. This figure cases acute 
pericarditis and acute rheumatic fever. 
The remaining cases are grouped show 
the evidence upon which the presence myo- 
cardial disease was assumed present. 

waves developed the elec- 
trocardiograms people whose previous 
tracings showed normal QRS deflections only 
these were without There were 
deaths; the who came necropsy coro- 
nary artery disease with myocardial 
tion was confirmed. 

Acute chest pain diagnosed 
jects. T-wave changes, with without shift 
RS-T segments, coincided with the illness 
died but autopsy was performed. 

There were sudden deaths following 
episode acute chest pain. Autopsy one 
these subjects confirmed the presence 
coronary artery disease with acute 
infaretion. 

Two subjects developed classical angina 
effort, presumably due coronary artery dis 
ease, While another autopsy was found 
have coronary atherosclerosis 
myocardial fibrosis. There was example 
extensive pericardial calcification, 
with searring the subepicardial 
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Table 


lussification Electrocardiograms Entry and Last Examination 


Last Examination 


Classification Abnormal 
of Entry Normal Questionable Definite 
Electrocardiograms Number Per Cent Number PerCent Number PerCent Number Per Cent 
Total 3,983 3,791 109 


the basis electrocardiograms 
lone myocardial disease was suspected 
thers, but far confirmatory clinical 
vidence has appeared. 

disease was recognized 
cases were distributed age groups 
over, 16. the cases the fourth decade 
had frank myocardial angina 
pectoris, and pericardial calcification. 
Classification Electrocardiograms 

The were placed 
broad classes: normal and abnormal, the 
hasis changes form, rhythm, and condue- 
tion, which are usually considered out- 
side the accepted range normal. While such 
classification subject personal bias, all 
records were interpreted one the authors 
and every attempt was made 
the observed abnormalities con- 
sistent manner. 

Electrocardiograms received this labo- 
ratory are recorded many different physi- 
and institutions. There effective 
over the number leads submitted 
ind, particularly earlier records, the limb 
eads alone with single precordial lead 
vas the rule. The majority recent records 
the standard leads. Accepted tech- 
are usually followed but some tracings 
ire doubtful quality, since times they 
vere taken obviously faulty instruments. 
the electrocardiogram poor qual- 
ty, another one requested but borderline 
the probable significance recorded 
‘ariant rests upon the judgment the inter- 
The form the electrocardiogram 
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healthy person remains remarkably con- 
stant; particularly this the limb leads, 
which are technically the least subject vari- 
ation. However waves are unstable and, 
when decrease amplitude first observed, 
become more marked with time. For this rea- 
son abnormal electrocardiograms were 
fied questionable when the changes were 
possibly due technical error vari- 
ation within the normal range, definite 
when there was reasonable doubt that 
true alteration the electrical activity the 
heart muscle conducting pathways had 
curred. The distribution normal and ab- 
normal electrocardiograms entry and 
the time the last examination shown 
table 

entry, the electrocardiograms 3,832 
persons were normal. the last examination 
these were questionable, were abnor- 
mal, and the 3,747 whose records were still 
normal when last examined showed tran- 
sient changes only during the intervening 
years. these 3,832 persons (0.7 per cent) 
developed clinical evidence myocardial 
disease. 

The electrocardiograms 151 individuals 
were abnormal entry, 109 were question- 
able, and were definitely abnormal. the 
last examination per cent those classified 
questionable were normal, per cent were 
still questionable, and per cent had become 
definitely abnormal. the classified 
definitely entry per re- 
turned normal and the remaining were 
unchanged. Five (3.3 per cent) this group 
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Table 
Minor Variants Observed Electrocardiograms 
during Follow-up Period 


Total 
Minor Variants Number Per Cent 
P-wave changes 
Low amplitude QRS 
Premature beats 100 
Sinus bradyeardia 184 
Sinus 
Sinus arrest 
Shifting pacemaker 
Nodal rhythm (Const.) 
Nodal rhythm (Parox.) 
Total 356 100 


151 developed myocardial disease. There 
was total 280 individuals per cent 
the population who, least one 
showed abnormal electrocardiogram. 

Certain abnormalities 
unstable, appearing 
and disappearing from record record 
unpredictable manner. This applied particu- 
larly partial heart paroxysmal 
tachycardia, shifts RS-T level, and primary 
T-wave changes. some instances the ab- 
normality was due artifact, which could 
identified only when further records became 
available for comparison. With few exceptions 
QRS voltage changes, waves, 
complete heart block, Wolff-Parkinson-White 
configuration, and bundle-branch block re- 
mained constant once they appeared. 
Major and Minor Variants 

Changes that cause the electrocardiogram 
placed the abnormal group are referred 
major variants, whereas those thought 
variants. This division unusual electro- 
components, while arbitrary, 
provides useful method handling large 
numbers variants and does not preclude 
the reclassification any one item later 
date, should experience indicate. 


Minor Electrocardiographic Variants 


table are listed the minor electrocardi- 
variants observed over the follow-up 
period. Sinus tachycardia 
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are included only when they occurred 
more occasions. 

ants unknown. people with slow 
rates live longer than those with persisten 
fast heart rates? Are individuals who 
quently exhibit premature beats more lik 
develop major arrhythmias? The evide: 
date offers answer these questions. 
Major Electrocardiographic Variants 

The procedure followed classifying 
normal components representing 
activity was code the dominant QRS 
ant only and omit RS-T and T-wave chang 
secondary it, the latter bei: 
coded only when they occurred prima 
events. When variants appeared indepen 
ently, each was listed. 

table appear the major 
graphie variants that alone 
association with clinical heart disease, show- 
ing for each class the number affected, the 
mean age, exposure, cardiovascular morbidity, 
and deaths. 

The small numbers many the 
and the relatively few cases myocardial dis- 
ease caution against the use this time 
statistical tests significance. 

Partial heart block, the 
White configuration, and right bundle-branch 
block, the more commonly observed vari- 
ants, occurred people whose mean age was 
under when the abnormality was first re- 
corded. most instances was present 
their initial records. The deaths these 
classes were due accident. With the excep- 
tion case partial heart block, which 
was present for many years before and after 
myocardial the subjects 
these variants have remained good health 

High QRS voltage, RS-T depression, 
left block were first observ: 
mean ages over years. Seven the 
subjects with high QRS voltage had hype 
tension, and these developed coronary 
tery disease. These classes are too small 
mit any reliable evaluation their signi 
cance. 
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Variant Number Entry 


good health 


Low QRS voltage 31.7 
High QRS voltage 34.5 
RS-T depression 31.7 
Primary wave changes 114 29.1 
RS-T wave changes 26.0 
Atrial 32.6 
Partial A-V block 28.1 
Complete heart block 30.5 
25.9 
Right block 27.2 
Left bundle-branch 40.7 
Intraventricular block—others 24.5 
with Disease 
T-Wave changes with 
without RS-T depression 48.5 
Variants 295 29.8 
More than variant 
Subjects with: 
Abnormal 280 
Normal 3,703 
Total population 3,983 27.0 


*Deaths from myocardial disease. 


The atrial tachycardias include cases each 
fibrillation, atrial fibrillation, and 
the examples complete heart block are 
believed congenital origin.® 

Those exhibiting primary T-wave changes 
the changes were due 
the upright position the subject 
the record was taken, the postpran- 
response, while others they were clearly 
myocardial ischemia, the evidence 
which presented Part The mean 
which T-wave changes were recorded 
33.7 years. Approximately per cent 
last examined were under the age 40, 
parallels the age distribution the 
population. 
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Table 


Variants Observed Electrocardiograms during Follow-up Period 


Mean Age 


Mean Exposure (Yr.) 


Variant Myocar- 
First dial 
Recorded Total Variant Disease Deaths 
36.0 10.3 6.0 
42.3 11.8 4.0 
40.4 11.0 2.3 
33.7 11.9 7.3 (2) 
30.7 12.7 8.0 
36.7 13.9 9.8 
29.6 13.1 11.6 
32.8 10.5 8.2 
28.2 10.3 8.0 
28.1 10.9 10.0 
42.3 11.6 10.0 
24.5 13.5 13.5 
47.6 13.3 3.8 
57.8 13.5 4.2 (1) 
33.6 2.2 8.4 
(6) 
(1) 
11.9 (7) 


grams conjunction with clinical 
illness. waves, accepted posi- 
tive evidence transmural myocardial in- 
subjects mean age 47.6 years 
(range years). Initial infarction 
those with anterior lesions second infaretion 
occurred the posterior wall. 

eases presenting the clinical picture 
T-wave changes with 
RS-T displacement but without the appear- 
ance waves were observed. These changes, 
which lasted for weeks months before re- 
verting part completely their original 
form, were accepted: evidence subendo- 
cardial infarction. These subjects entered the 
study mean age 48.5 with infare- 
tion 57.8 years. 
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Discussion 

not possible yet establish the 
value the routine electrocardiogram 
aid the diagnosis myocardial disease 
this population, which per cent are still 
under the age years. Data pertinent 
the objectives this study may, however, 
expected accumulate rapidly the years 
immediately ahead. 

this highly selected group myocardial 
disease has developed only individual 
whose original electrocardiogram was abnor- 
mal under the age 30. Partial heart block, 
the Wolff-Parkinson-White configuration, and 
right bundle-branch block the observed ages 
have not far been forerunners myocardial 
disease. not known whether this will hold 
when those affected reach the ages which 
the picture myocardial disease 
makes its Some the subjects 
whose electrocardiograms exhibited high QRS 
voltage, low QRS voltage, T-wave varia- 
tions did myocardial disease. Eventu- 
ally may shown that such changes the 
electrocardiogram apparently healthy 
person are evidence disease but 
they not necessarily indicate that acute 
presence was found compatible with 
symptom-free living. 

Some the observed abnormalities were 
due artifact. Much this difficulty could 
have been avoided observing tech- 
nics and constant standardi- 
zation signal 0.20-second duration all 
leads. This precaution particularly impor- 
tant when electrocardiograms from different 
sources are submitted central laboratory 
for interpretation. follow such 
dure, however, does not relieve the operator 
himself from the responsibility maintaining 
constant watch the sensitivity 
sponse characteristics his instrument. All 
too frequently the 
mitted over period months, even years, 
from the same source showed clearly that the 
electrocardiograph required servicing. This 
continued the notice the phy- 
sician responsible for the quality the 


MATHEWSON, 


ords. Attention these details would 
the number instances which doubt 
upon the soundness the heart 
ently healthy person. 


Conclusions 

population 3,983 apparently heali 
people whose mean age entry was 27.0 
was followed with periodic medical exami 
tions and electrocardiograms for 
10.6 years. Based upon the date last 
tact the mean exposure was 11.9 years. 
were deaths, which only were 
myocardial disease. Thirty-two subjects 
age years. 

those who entered the study with 
mal electrocardiograms 3.3 per cent have 
far developed myocardial disease 
with 0.7 per cent for those whose initial 
trocardiograms were 


Two hundred and eighty subjects, 
had abnormal electrocardiogram. 

Partial heart block, paroxysmal 
dia, shifts RS-T level and primary T-wave 
changes tended occur intermittently, while 
QRS voltage changes,- waves, 
complete heart block, Wolff-Parkinson-White 
configuration, and bundle-branch block usu- 
ally remained constant once they appeared. 

the observed ages and durations the sub- 
tial heart block, Wolff-Parkinson-White 
figuration, and right 
have remained, with exception, apparent 
good health. 

Low QRS voltage, high QRS voltage, and 
primary T-wave changes with without 
shift the RS-T segments were the only 
normal electrocardiographic components 
preceded the onset myocardial disease 
many showing these and other 
the electrocardiogram have not far 
veloped clinical evidence disease. 

More attention technical details 
the number abnormal electrocardiogra 
apparently healthy people. 
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long-term follow-up study, the object 
which determine the clinical signifi- 
ice abnormal electrocardiograms ap- 
vently healthy people, has now 
ablished baseline population 3,983 
the majority those under in- 
are approaching the age which 
ocardial disease becomes clinically recog- 
the value the study will increase 
the years immediately ahead. 
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Summario Interlingua 


population 3.983 personas apparentemente 
hon sanitate, etate initial medie 27,0 annos, 
esseva tenite sub observation, con periodic examines 
periodo medie 10,6 annos. pro cento 
del gruppo total esseva sub observation durante peri- 
plus que annos (duration medie, 11,9 
per morbo Trenta-duo del sub- 
jectos disveloppava morbo etate 

subjectos con anormalitates 
tempore lor entrata studio, 3,3 pro 

disveloppate morbo usque iste 
tos con normal initial 0,7. 

centos octanta subjectos, pro del 

bloco tachyeardia paroxysmal, dis- 
ciamentos del nivello RS-T, primari alterationes 
unda tendeva intermittentemente, 
ante que alterationes del voltage QRS, undas 

mma exhibite partial bloco configura- 
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tere, pote dicer que intra limites del etates 
omnes, con exception, remanite stato ap- 
parentemente bon sanitate. 

Basse voltage QRS, alte voltage QRS, 
primari alterationes unda con sin displacia- 
mentos segmento RS-T esseva sol anormali- 
tates que precedeva declara- 
ton morbo sed multe casos que 
iste altere anormalitates del electrocardiogramma 
esseva notate, nulle del morbo devenite 
manifeste usque iste tempore. 

plus meticulose attention prestate detalios 
technie requirimentos standardisation redu- 
cerea numero del electrocardiogrammas anormal 
personas apparentemente normal sanitate. 

Iste studio controlo longe vista, que como 
electrocardiogrammas anormal personas appar- 
entemente normal sanitate, possede nune firme 
base population 3.983 subjectos. Viste que 
majoritate del individuos includite investiga- 
tion approcha etate qual morbo myocardial de- 
veni clinicamente recognoscibile, valor del studio 


nos. 
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Abnormal Electrocardiograms Apparently 
Healthy People 


The Electrocardiogram the Diagnosis 
Subclinical Myocardial Disease 
Serial Records People 


OUTINE electrocardiograms and 
examinations were recorded over 10- 

year period selected population 3,983 
subjects who were good health when first 
examined mean age years. The gen- 
eral plan the investigation outlined 
Part During the follow-up period men 
developed clinically recognizable myocardial 
disease most instances coronary artery dis- 
ease was the underlying cause. the pur- 
pose this report, relating the serial 
trocardiograms these people the sequence 
clinical events, show the extent which 


the routine electrocardiogram contributed 


the diagnosis myocardial disease and the 
recognition those specific abnormalities 
the electrocardiogram which indicate the pres- 
ence disease. 

Apart from the electrocardiograms 
subjects which were abnormal entry, the 
elapsed time between the last normal routine 
record and recognition clinical disease 
varied from few months years. 
instances was less years. 


Results 
Routine electrocardiograms the 
subjects were not diagnostic value 
predicting the presence coronary heart dis- 
ease and with one exception, were normal 
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the time the clinical event. Case no. 
400 exhibited intermittent partial heart blo 
for many years beforé and after 
unaffected these illnesses making 
causal relationship between them remote, 
case was included the nondiagnostie 
Each these subjects developed acuie 
clinical episode: transmural 
chest pain preceding sudden death. The inter- 
val between the last normal record and tie 
clinical event averaged 3.2 years and was 
less years The following 
example illustrates the brief period which 
may elapse between normal routine record 
and the onset myocardial infarction. 

Case no. 874-300 entered the study age 39. 
Routine electrocardiograms March 12, 1945, and 
January 1951, (fig. were identically nor- 
mal. March 23, 1951, weeks after his last 
normal record, developed acute posterior 
dence this illness seen the records March 
31, 1951, and April 29, 1957. 

the other subjects, representing 
per cent those affected, the routine electro- 
cardiogram was clearly 
These cases are arranged groups. group 
subjects whose electrocardiograms were 
abnormal entry are considered 
each presents some feature particu 
interest. Group includes subjects wh: 
the routine electrocardiogram identified 
recognized transmural infarction. Group 
comprises examples primary T-w: 
changes occurring subje 
who later developed clinically recogniza 


= 
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MARCH 1951 


APRIL 1957 


Figure 
case 874-300. 


coronary artery disease. both groups and 
» 


the elapsed time between the last normal 
and the first recorded 
change was 3.6 years. 
Group 

Case no. 783-000 first came under observation 
1940 age 46. His initial electrocardiogram 
low QRS voltage with secondary T-wave 
changes was identical with that dated August 
(fig. 2). was active healthy individual 
normal findings examination. His heart 
x-ray was normal. repeated inquiry 
event could identified account for 
abnormal was retired 
the fall 1945 and apart from fatigue remained 
good health until 1952 when age 58, years 
‘er his abnormal was discov- 
short breath for the first time. 
left ventricular failure and en- 
gement developed over the next years, with 
ith age 62. During the whole 
observation the terminal illness his 
remained identically abnormal. 
neeropsy his heart weighed 600 Gm. There 
marked disproportion between the main 
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coronary arteries; the small right artery, which 
was practically atheroma, terminated 
abruptly over the posterior and lateral aspects 
the right ventricle, while the large left vessel, 
which supplied the rést the myocardium, showed 
marked atheroma both the cireumflex and de- 
branches with recent occlusion the 
latter. There were visible anastomoses between 
the right and left coronary arteries. The 
orifice the left artery was very large, 
whereas that the right was pin-point size. 
There was fibrous tissue 
throughout the myocardium but definite area 
old could demonstrated. 

appears likely that the 
changes were due long-standing myo- 
cardial fibrosis heart exhibiting unusual 
distribution coronary vessels with atherosclero- 
sis restricted the disproportionately large left 
coronary artery. While the coronary arteries were 
not perfused, there were visible anastomoses 
among the branches. 

Case no. 385-610 was first examined May 14, 
1941, student pilot aged 25. was appar- 
ently good health and general examination was 
normal for faint apical murmur 
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Figure 


Electrocardiogram, case 


After review medical board was permitted 
complete pilot training and served this 
pacity until retired from active service November 
peared 1953 and 1958 the classical picture 
angina pectoris was established. 1956 the 
ratio measured 14.3/2 
His blood pressure was normal all 
sions. pulmonary systolie murmur 
1958 was the only murmur reported since 1941. 
Ile continues actively employed. 

The form his which 
gests left ventricular hypertrophy, heart 
size x-ray. remained remarkably constant over 
period years. Because the age which 
the abnormality was first discovered and the ab- 
sence significant history that time, 
unlikely that the primary pathologie process 
coronary atherosclerosis. anomalous 


blood flow recent complication would 
more likely explanation. 

Figure Case no. 96-460 entered the study age 

Electrocardiogram, case 385-610. Nine years later was established that 

and ratio the enlistment chest diograms throughout the period 
film 14.3/28 em. His initial and most recent showed widely distributed RS-T depression 
electrocardiograms both show high inverted waves with gradual increase 

and secondary RS-T and T-wave changes (fig. 3). The clinical details are given 
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Figure 


Electrocardiogram, case 


This case has been 
included one disease the as- 
sumption that the epicardial surface 
the disturbed the normal process 
Comment 

The routine these 
subjects were grossly abnormal entry and 
the observed changes remained constant all 
records. They correctly identified 
the presence myocardial disease 
While the subjects were apparently good 
health. 
Group 

Pathologie waves indicating transmural 
her asymptomatic had symp- 
waves were discovered mean age 
the range being years. There 
posterior infaretions and anterior 
os. epigastric distress was 
fractured rib, and were en- 
ely asymptomatic. example each type 
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Case no. 114-900 entered the study age 47. 
His tracing June 1948, was identical with 
the initial record April 14, 1945 (fig. 
next routine electrocardiogram taken November 
16, 1951, showed low T-wave lead and 
QRS-T angle. deflection was 
T-wave all chest leads; clear picture 
some time since the previous record. The story 
then developed that this man had chronic heart- 
burn and had consulted his physician January 
25, 1951, postprandial distress 
relieved baking soda. Gallbladder and upper 
x-ray examinations were normal. 
was not recorded. June 
20, 1955, second this time was 
posterior. 

Case no. 628-500 was when first examined. 
taken February 20, 1945, 
and July 1948, were identically normal (fig. 5). 
His next routine dated November 1951, 
showed for the first time waves with associated 
T-wave changes leads and 
qualified internist who developed the story that 
August 30, 1951, had strained his shoulders 
100-pound bag flour that slipped 
during the unloading aireraft. The follow- 
ing day substernal pain developed, which was 
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Figure 


Electrocardiogram, case 628-500. 


APRIL 1945 


242-600 


Figure 


Electrocardiogram, case no, 242-600. 


thought due rib seen the Case 242-600 who entered the study 
chest x-ray film. then has had chest pain had normal August 
consistently walking. 1944, and April 11, 1945 (fig. The next 
following exertion showed acute depression the tine tracing dated August 17, 1949, showed 
RS-T segments developed waves leads and IIT altho 
chemia, significant clinical event could identifi 
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One month later transient hemiplegia 


ce 


The possibility cerebral embolus from 
ural thrombus was considered but re- 
observation that infarction and 


coincidentally perhaps offers more likely expla- 
nation, 


view the few cases coronary artery 
that have developed far this 
recognized Myocardial infare- 
identification when there fail- 
elicit pertinent information, when the 
ent has been painless, when the present- 
symptoms are attributed some other 
ise. The frequency painless 
ported series depends upon the selection 
ses and whether not persons with low 
threshold are included. 
those who gave reliable histories, 
ent infaretion was observed 
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Electrocardiogram, case no, 953-100, 


2.3 per cent 220 cases proved 
from the files the Boston City Hospital. 
not suggested that this figure reflects the 
incidence this condition the general 
population, people with silent infarction 
would not usually enter hospital unless they 
developed heart failure major arrhyth- 
based upon 1,267 necropsies performed 
the Mayo for the vears 1953 and 1954 
showed that approximately per cent 113 
healed infarctions had not been 
which 
are taken according specified time sched- 
ule form part general health examina- 
tion without reference patient’s symp- 
toms, may expected identify infarctions 
that otherwise would unrecognized. 
Group 

this group developed primary T-wave changes 
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Figure 


Electrocardiogram, case 


while they were still good health, preceding 
few weeks years (mean years) the 
onset clinically recognizable coronary ar- 
tery disease. These T-wave changes occurred 
years) followed the clinical event 
age years (range years). There 


dial infarctions, and classical case angina 


pectoris. The following illustrate 
some the characteristics primary 
changes associated with coronary 
artery disease. 

Case no. 953-100 entered the study age 
was normal build and his blood pressure 
132/88 mm. Hg. His initial 
January 15, 1945, was normal and identieal 

Figure 1948, (blood pressure 140/90) primary 
Electrocardiogram, case no. 491-900. changes were observed for the first time while 
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case 


repeat tracing months later was normal. Similar 
changes were observed again May 23, 1949, 
(blood pressure 145/90) while April 14, 1950, 
the record was again normal (blood pressure 150 
August 1951 had gained pounds 
and his blood pressure was 160/104 mm. Hg. 
November 1953, the age acute an- 
was uneventful. T-wave variations appeared in- 
took place. 
Case no. 456-550 entered the study Septem- 
her 1945. His initial electrocardiogram (fig. 
that July 25, 1950, were identically normal. 
record June 24, 1954, showed for the first 
ime the T-waves flat lead and inverted 
Similar changes were again present 
‘ebruary 1956. was asymptomatic, and 
examinations were entirely normal through- 
the period observation. Death oceurred 
uddenly August 14, 1957, the age 43. 
‘ecropsy showed coronary atheromatous changes 
‘ith thrombus the right ar- 
The posterior wall the left ventricle was 
which corresponded with the area 
indicated the earlier T-wave 
hanges. Here the primary T-wave changes ap- 
remained constant they appeared. 
Case no. 491-900 41-year-old flying instructor, 
vas examined with this study 
uly 13, 1945 (fig. 9). was seen next 
ist 29, 1949. had complaints and normal 
ndings were reported examination. Sep- 
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tember 15, 1949, days later, developed 
acute anterior myocardial 

This event might have been anticipated had there 
been time compare his initial tracing with that 
August 29, which reciprocal shift the 
amplitude the T-waves leads and III was 
clearly evident. 

Case no. 766-500 entered the study the age 
47. His electrocardiogram November 24, 1943, 
was identical with that April 24, 1945 (fig. 10) 
and his blood pressure these was re- 
ported 134/98 and 124/84 mm. Hg. April 
1950, (blood pressure 148/92) his record showed 
flat T-wave lead and this was also present 
first episode chest pain and days later was 
admitted hospital where remained for weeks 
with diagnosis myocardial His 
electrocardiogram showed depressed RS-T seg- 
ment leads and with the T-wave lead 
definitely inverted. the RS-T segments 
were acutely depressed and the T-waves inverted. 
waves appeared. These changes 
slowly regressed over the next months. The fol- 
low-up tracing June 25, 1957, 
show that the T-waves returned approximately 
what they were 1952. The increased QRS voltage 
attributed left ventricular hypertrophy. His 
blood pressure January 1957 was 
Hg. 

The clinical history and serial 
grams suggest that this hypertensive individual 
had subendocardial infarction June 1955. 
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MAY 1958 


Figure 
Electrocardiogram, case no. 


what extent hypertension contributed the recip- 
rocal shift the amplitude first ob- 
served 1950 unknown. 

Case no. 566-400 was good health when first 
examined age 48. his initial tracing dated 
March 27, 1943, (fig. 11) the T-wave lead 
low and Ts, the QRS-T angle the frontal 
plane being approximately 60°. His next routine 
tracing dated February 14, 1944, was normal. 
However, because fatigue was seen consul- 
tation March 28, 1944, which time repeat 
again exhibited flat T-wave 
lead Subsequent annual electrocardiograms 
1945 and 1946 were normal. 1946 because 
intermittent chest pain not related exertion 
atypical form angina pectoris was suspected. 
1950 had classical retrosternal pain exer- 
tion. taken approximately 
2-year intervals between 1950 and 1958 all showed 
fiat T-wave changes, which had intermit- 
tently the earlier years. 

Comment 


curred transient event while others 
they appeared fixed. case no. 491-900 
the reciprocal shift was related directly the 
infarction, which occurred days later. 
none was associated chest pain reported. the 
cases transmural the earlier 


T-wave changes accurately identified the area 
myocardium which eventually 
Cases no. 953-100 and 456-550 are examples 
point. 

Dressler® 1943 pointed out the impor- 
tance reciprocal shift the amplitude 
the waves lead and lead III 
indication anterior wall infarction. While 
this change the direction the 
T-wave vector, which recorded proportion- 
ately the other frontal plane leads, has 
proved useful and reliable evidence 
abnormality, particularly where previous elec- 
trocardiograms are available for 
less value electrically vertical hearts 
which all components lead tend 
minimal; even here when there are previous 
records for comparison useful. 
tically placed heart protection 
anterior wall infarction. 

serious limitation the use prima) 
T-wave changes sign subclinical cor 
nary artery disease the fact that 
changes also result from variety 
causes. this study the electrocardiogran 
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ibited primary T-wave changes and inter quales esseva subsequente- 


date, only have developed clinically mente possibile confirmar diagnose (47 pro cento). 
coronary artery subjectos qui esseva sin symptomas exhibiva 


atypie aspectos electrocardiogramma routi- 


may possible identify charac- nari establiva que non-recognoscite infarcimento 


sties that their origin. myocardial transmural habeva 
meantime the presence primary T-wave presentate datos que pare provar que primari 
should raise the suspicion coronary alterationes del undas indica presentia asymp- 


morbo arteria coronari. Sub conditiones 
del stato presente nostre cognoscentias valor 
iste constatation limitate. 


ory disease. 
Conclusion 
‘hanges the electrocardiogram provided 
first evidence underlying myocardial 
ich was later possible confirm the 
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Summario Interlingua 


Cardiac Murmurs 


M.D. 


Erroneous views respecting the significance murmurs, and also respecting 
the indications for treatment disease the heart, are still, 
greater less extent, prevalent. propose now confine myself the former, i.e., the 
the murmurs. obvious that with the means 
ascertaining the existence lesions early period, when, without these means, the 
lesions could not have been discovered, clinical experience had take new point 
departure regards prognosis. And experience has shown that lesions giving rise 
murmurs means invariably denote danger serious evils, and that they 
are not frequently Se. n.s. 44:29, 1862. 
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Discordant Pulsus Alternans 


the pulse pressure may 
the systemic and 
When present both systems al- 
ternans has been reported being 
ous concordant, the strong and weak 
pulses the circulations during 
the same cardiac cycle. However, Rabago 
postulated that alternation 
could occur discordantly. This assumption 
was based analysis tracings ob- 
tained sequence from child 
with congenital heart disease. Unfortunately, 
pressures were not recorded simultaneously. 

The purpose this report demonstrate 
simultaneously recorded pressure tracings 
that discordant mechanical alternans can in- 
deed 

Case Report 

M., 60-year-old Negro farmer 
admitted the Durham Hospital August 
1953, for exertional and paroxysmal nocturnal 
dyspnea, orthopnea, and easy 
months’ duration. The physical 
vealed blood pressure 180/130 mm. pulse 
100 per minute, and respirations 
minute. Grade hypertensive changes were pres- 
ent the retinal vessels. Fine inspiratory rales 
were present throughout both lungs, except the 
right base posteriorly, where there were dullness 
pereussion and diminished breath sounds. The 
heart was enlarged em. beyond the 
line the fifth intercostal space. Normal sinus 
rhythm was present. The aortic second sound was 
greater than the pulmonic. 
murmur was heard over the entire precordium, 
maximal along the left sternal border the fourth 
intercostal space. The liver was enlarged em. 
below the right costal margin, but there was 
edema. 


From the Department Medicine, The Duke Medi- 
eal Center, Durham, 

This investigation was supported (in part) 
Grant-in-Aid from the American Heart Association, 
research grant from the Life Insurance Medical 
Research Fund, and research grants H-3343 and 
1217 from the National Heart Institute, Publie 
Health Service. 


The electrocardiogram demonstrated 
heart block and left bundle-branch block. 
chest x-ray confirmed the impression 
megaly with left ventricular enlargement, 
nary congestion, and right pleural effusion. 
arm-to-tongue circulation time (Decholin 
was seconds. Other laboratory studies were 
pertinent. 

The patient responded sodium restriction, 
rest, diuretics, and was 
charged the fifteenth hospital day 
asymptomatic. 

During the subsequent months was 
pitalized times with essentially the same histo. 
interest that during these admissions, 
trary the first, the patient was normotensi 
The cardiomegaly increased. Both 
and gallop were intermittently 
ent. Ankle edema was 
nans was first reported July 1954, 
after the first admission. comment 
this sign was made during the next 
tions. may well have been present but over- 
looked. 

was hospitalized for the last time Janu- 
ary 19, 1956, again with symptoms congestive 
failure. The blood pressure was 124/86 mm. 
present. view the retinal changes and 
previous record hypertension, the failure was 
cardiovascular disease. 

Right heart catheterization was carried out and 
the patient was found have alternans the 
lesser circulation well the artery 
(fig. 1). The recorded alternans was always 
cordant except for short intervals when the 
ternans was discordant (figs. and The 
findings (table were compatible with 
left ventricular failure. 


Discussion 

Ferrer and associates! demonstrated 
alternation the pulse pressure man 
occur independently the greater 
circulation without appearing the 
Even when bilateral alternation exists, 
phenomena may disappear one 
and persist the other. These 
stressed the relatively independent 
the ventricles and their respective 
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Figure 


alternans both the right ventricle and 
brachial artery. The pneumotachygram indicates 
respiration ceased the upper tracing. The 
impulse during diastole the brachial arterial 
fusion pump. 


their experience, however, bilateral 
was always concordant 
chronous. 

reported alternation both cir- 
2-year-old child with inter- 
septal and anomalous left su- 
perior vena cava draining into the coronary 
sinus. Alternation the waves and the 
level pressure the atrial and 
venous pressure contours was present, well 
alternation the arterial systolic pressure 

both The pressure 
the large ‘‘a’’ waves the left 
gular vein (draining way the anoma- 
left superior vena cava into the coronary 
was lower than that following the 
wave. The reverse relationship 
isted the right atrium. This difference 
ggested the authors that the alternans 

the pulmonary was discordant 
ith that the systemie circulation. They 
asoned that the discordant alternans could 
‘‘a surge pressure which 
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Table 
Hemodynamic Data 
Oxygen 
Pressure | Content Satu- 
mm. Hg vols. % ration 
Pulmonary (25) 
Pulmonary artery 75-85 
10.6 
Right ventricle 75-85 


(40) 


atrium 


artery 100-110 


Oxygen consumption 300 ml./min. 
output 3.16 L./min.; 

Mean time (right 
artery) 39.5 see. 


Cardiae index 1.77 


swept around the circulatory tree during 
interval equal one-half the heart 
Simultaneous tracings from the circulations 
were not recorded, however, and the 
rence discordant alternation this case 
was based only speculation. 

the present patient concordant pulsus 
alternans was observed intermittently through- 
out the entire catheterization (fig. 1). The 
alternation disappeared one 
while remaining the other. 
however, the alternation the 
brachial artery and right ventricle was dis- 
cordant (figs. and 3). The oceurrence the 
was not observed until after the 
procedure was completed; therefore, the 
phenomenon was not studied detail. 

That pulsus alternans can occur, 
even only for few beats, considerable 
interest. other simultaneously recorded 
tracings demonstrating this phenomenon have 
been found the English literature. would 
not have been detected this patient had 
not been asked cease breathing periodically. 
searched for, the phenomenon may not 
uncommon. 

Explanations the mechanism alternans 
have included consideration both myo- 
vestigators have considered variations the 
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Continuous Record 


INSPIRATION 
Figure 


pulsus alternans both the right ventricle and 
brachial artery during the period voluntary 
apnea the upper tracing and discordant alter- 
nans during the apneic period the lower tracing. 


tension and volume the ventricle the end 
importance the propagation the phenom- 
ena. There has not been general agreement, 
whether the changes volume and 
tension arise from primary alternations the 
vigor muscle contraction whether the 
latter are secondary variations inflow 
resistance. 

1914 had suggested the im- 
portance hemodynamic factors. With 
scanty residual end-diastolic volume, the ten- 
sion the ventricle would insufficient for 
maximum ejection. larger residual volume 
would therefore remain the end the next 
systole which would added the diastolic 
inflow. The resulting increased volume ten- 
sion would conducive more complete 
ventricular emptying, hence ‘‘strong beat,’’ 
and reduced residual end-diastolic volume. 

has stated that mechanical alter- 
nation probably always involves the defection 
some fractionate contractions during the 
small beats. did not believe, however, that 
changes the intensity alternations signi- 
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Figure 
The period discordant alternans outlined 
figure has been enlarged demonstrate the 


fied quantal variations the deletion fra 
tionate contractions. Such changes the 
nitude the alternation might indueed 
secondary factors that altered dia 
tolic distention and stretch. 

Friedman and demonstrated 
fying the magnitude mechanical altern 
tion. Alternans exaggerated certain 
tients the erect posture, phlebotomy, 
venous pooling plus tourniquets. 
digitalis, norepinephrine, 
blood, and the application external vascular 
support. These investigators concluded that 
weakened injured heart muscle might not 
contribute sufficient strength 
empty the ventricle efficiently unless extra- 
tricular inflow peripheral resistance. 

Ryan and associates® observed that 
patients pulsus alternans was greatly dimin- 
ished virtually disappeared with advanced 
congestive failure. With partial com- 
pensation the alternans reappeared; when 
compensation was more complete the alter- 
nans again disappeared. 
suggested that there may critical range 
ventricular filling pressure for ventricular 
alternation 

The demonstration discordant 
would suggest that defection some frac 
tionate contractions during the small beats 
not primary importance this patient. 
would seem unlikely that the defection 
times concordantly and then 
explanation would appear that hemc 
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amie factors were altered some un- 
mechanism, that one ventricle was 
distended while the other 
less completely distended. Because the 
both ventricles was the 
distended ventricle emptied more com- 
ely, whereas the less distended ventricle 
initial stretch. residual volume 
therefore present the latter ven- 
the end systole, which would sum- 
with the filling permitting more 
alternans would there- 
exist. The discordant alter- 
demonstrates that the ventricles are 
capable relatively independent behavior, 
but for few beats. 


Summary 

patient with simultaneously recorded dis- 
pulsus alternans presented. 
similar example this phenomenon has been 
found the English literature. 

The implications this observation 
the mechanism pulsus alternans 
are 


Feinstein, R., and Massa, R.: The Unheard Diastolic Murmur Acute Rheumatic 
Fever. New England Med. 216: 1331 (June 25), 1959. 


Summario Interlingua 

tration simultanee demonstrava duo 
presentia pulso alternante. Nulle 
simile exemplo esseva trovate litteratura lingua 
anglese. discutite signification iste observa- 
tion pro del mechanismo 
alternante. 
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359 patients referred from different New York City the 
Irvington House for rheumatie fever revealed 129 with murmurs appearing 
during the early convalescent phases. patients the murmurs developed 
some time after admission. the 115 with murmurs detected admission 
there were patients whom the murmur had not been recognized previously. These 
“unheard” murmurs were found per cent patients referred from teaching hospitals 
and per cent those referred from other The authors point out that the 
detection these murmurs later examinations patient with fever and 
the erroneous attributing the cause the murmur new conditions may for 
certain clinical paradoxes heart disease. 
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SYMPOSIUM CONGESTIVE HEART FAILURE 


The Clinical Management Congestive Heart Failure 


control the manifestations conges- and symptoms congestion the lungs 
tive heart failure effectively, treatment liver, distention the jugular 
must directed correction the de- hepatojugular reflux, and edema the 
rangements. Using improved technics modern the absence such 
investigators have shown conclusively that the 
central fault congestive heart failure lies Congestive failure can affected favor: 

‘in the heart. Myocardial weakness, manifested rest, digitalis, diuretics, salt and 
inadequate myocardial contractility, ini- ulation, sedation, and mechanical 
tiates the train events congestive failure. edema fluid. Corrective surgery for lar 
Within wide limits, the right and left ven- and congenital heart disease now playing 
tricles are normally able receive increased increasingly important Finally, 
amounts blood during filling and roid patients with intractable heart 
expel the increased amounts into the pul- iodine therapy has been found 
monic and systemic circuits. With the incep- worthwhile. 
tion heart failure, the ventricles fail continues fundamentally impor- 
empty adequately during systole and the de- tant therapeutic principle the treatment 
livery blood the tissues reduced. This congestive failure. Attention 
failure empty adequately ‘‘forward fail- well physical factors attainment rest 
The residual blood the ventricles essential. The degree therapeutic gain 
the conclusion systole hinders fill- obtained through rest proportional the 
ing. The blood accumulates the atria, the reduction bodily activity. Usually the maxi- 
and veins, and the lungs, mum benefit derived from complete bed rest 
liver, ete. This backward accumulation the semirecumbent sitting position with 
ventricles empty adequately Certain patients, particularly those with pul- 
taneously both ‘‘forward failure’’ and monary edema, achieve maximal comfort sit- 
The clinical manifestations that are diag- leaning forward adjustable table. Eleva- 
nostic heart failure include dilatation tion the head the bed blocks the 
the heart, generally somewhat increased use Gatch bed may afford considerable 
heart rate, cyanosis, gallop rhythm, the signs relief from dyspnea. Elastic stockings de- 
the discomfort swelling and pre- 
From the Medical Service and the Medical Research vent thrombophlebitis are 


Department the Yamins Research Laboratory, Beth 
Israel Hospital, and the Department Medicine, 
Harvard Medical School, Boston, Mass. 

Supported part grant (H-4151) from the may enhance the patient’s recovery. 
U.S. Public Health Service. vision maximal comfort the the 


The alleviation anxiety, the 
disturbing visitors, and effective nursing are 
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the work the heart the 
ricular rate lowered; the pulse deficit 
inereased. times through this 
sure alone, dyspnea and cyanosis are fa- 
and marked diuresis occurs. 
fluids maintained without preponder- 
loss cations anions. 

the most important drug the 
congestive failure for tends 
-orrect the fundamental weakness the 
contraction. vigor cardiae sys- 
inereased, dilatation the heart 
lessened, the work output relation oxy- 
consumption, that is, ‘‘cardiae 
heightened. 

Many satisfactory preparations digitalis 
are now available. Qualitatively, the action 
the various digitalis glycosides and the margin 
between the and ranges 
doses are similar. action all 
the glycosides attained approximately 
per cent the toxie particu- 
lar glycoside has been demonstrated 
superior although patients occasionally seem 
tolerate one preparation better than an- 
The physician well advised select 
preparations and through continued use 
become thoroughly familiar with their phar- 
characteristics under varied cireum- 
many patients. long-acting prep- 
short-acting preparation, and one 
suitable for emergency intravenous 
are required. 

generally regarded the long- 
and potency more uniform than 
digitalis folia. irritation less, 
orption more complete and uniform, and 
cost the patient only very slightly 
than that the leaf. Digitoxin avail- 
0.05-mg., 0.1-mg., 0.15-mg., and 0.2-mg. 
which are roughly equivalent 0.05 
Gm., 0.15 and 0.2 Gm. whole- 
digitalis, ratio 1,000. When given 
mouth, the action digitoxin usually 
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discernible within minutes; the maximum 
effect achieved within hours. The 
gastric irritation with large doses 
digitoxin has led renewed interest 
attempts single-dose digitalization, but this 
offers important advantage and 
has resulted increased digitalis toxicity 
the one hand and inadequate digitalization 
many patients the other. this connection 
should realized that average dose 
necessarily inadequate excessive for sig- 
nificant proportion the normally distrib- 
uted population. 

The average ‘‘digitalizing’’ dose for the 
hypothetical patient Kg. (154 pounds) 


1.2 mg. digitoxin. Those patients, how- 


ever, who require less than this amount, will 
experience serious toxicity from this dose. 
Some require even times the average 
dose secure the For most 
patients, determination the proper dose 
digitalis, whatever form used, must 
accomplished accordance with the classic 


tinued until either acts the kidneys, the 


stomach, the pulse, the bowels; let 
stopped upon the first appearance any one 
these actual practice, aversion 
food usually the signal heeded, mak- 
ing unnecessary the more serious and distress- 
ing manifestations digitalis intoxication. 
The risk must, under cer- 
sional instances have been reported which 
the first sign overdigitalization was serious 
even fatal toxicity. 

patient who has not had any digitalis 
preparation for days and who not 
emergency status, administration 0.4 mg. 
doses 0.2 0.4 mg. may given 
12-hour intervals depending the urgency 
the situation, the body weight the pa- 
tient, and the toxie response. 
the patient shows atrial fibrillation, quite 

precise guides are afforded the pulse deficit 
“and the ventricular rate. re- 
sponse gaged improvement clinical 
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signs and symptoms, particularly diuresis, 
lowered heart rate, and lessening venous 
distention, dyspnea, and cyanosis. 
sional instances, observation the 
teristic electrocardiographic changes 
digitalis may additional evidence having 
attained the level digitaliza- 
tion. Following digitalization, the mainte- 
nance dose must determined. Some pa- 
tients require 0.1 mg. daily, others much 
0.3 mg. 

~In emergency situations, which rapid 
digitalization indicated, and, particularly 
one not certain the exact prior digi- 
talization the patient, short-acting prepa- 
ration such lanatoside Digoxin, 
ouabain indicated. Lanatoside dose 
0.8 mg. may given intravenously fol- 
lowed 0.4 mg. every hours for 
doses until the maximum 
effect achieved. The average total intrave- 
nous dose approximately 1.6 mg. The dura- 
Similarly, Digoxin may administered intra- 
venously initial dose 0.5 mg. followed 
0.25 mg. every hour. The total intravenous 


digitalizing dose usually 0.75 1.50 mg. 


Orally, the total dose 2.0 4.0 mg., and 
the daily maintenance dose usually 0.5 mg. 
but may vary from 0.25 mg. Children 
require approximately per cent more digi- 
talis than adults the basis body 

general, intramuscular administration 
digitalis preparations contraindicated. Ab- 
sorption the presence congestive failure 
and irritation may ensue. 
Except emergency situations, oral admin- 
istration digitoxin usually satisfies all re- 
quirements. times, one may uncertain 
the amount digitalis taken the pa- 
tient during the previous week 
then advisable give 0.2 mg. digitoxin 
its equivalent times day and observe 
the patient closely for signs intoxication 
before each dose given. 

When congestive failure persists despite 
therapy, the possibility inadequate digitali- 
zation and the advisability administering 
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additional amounts digitalis must 
sidered. Underdigitalization may control 
cardiae rate rest, but may not preven 
disproportionate rise effort. Even sli 
mg. digitoxin every other day 0.05 
daily may times achieve 
ment. risk digitalis toxicity must 
weighed and, times, accepted despite 
dangers arrhythmias and nausea 
ing. Under such the use 
with relatively short duration 
action such Digoxin possesses obvious 
vantages. Finally, must remembered 
overdigitalization, partieularly many 
systoles are induced, may affect 
failure adversely. digitalis toxicity 
and particularly follows administrat 
tassium salts such potassium citrate 
may beneficial. 
Sedation usually accomplished with 
peridine (Demerol), one the barbiturates, 
chloral hydrate. The sodium salts the 
barbiturates and other drugs should not 
used patients low-salt intake unless they 
are the intake. Mor- 
phine its equivalents generally should 
avoided because their depressant effect 
respiration and the cough reflex, except 
certain conditions such pulmonary edema. 
the presence marked pulmonary 
physema their use dangerous. The judicious 
~use mild sedation during the day and ob- 
taining restful nights for the patient are 
essential. Tranquillizing drugs such 
probamate may useful tid- 
ing patients over periods acute anxicty. 
Their continued use over long periods 
time conditions such congestive 
entails the risk depression and other side 
effects and generally inadvisable. 
Oxygen therapy mask, tent, sal 
presence cyanosis and severe dyspnea. 
critical situations, may lifesaving. 
choice the method administration wil 
influenced greatly availability oxy 
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apparatus and the reaction the 
ient. properly operating tent with 
dioxide may attain oxygen concentrations 
per cent. Use the Boothby mask 
enable inhalation 100 per cent 
gen while the percentage attained cello- 
masks may range from per 
depending the accuracy the fit 
the mask and rate oxygen flow. soft 
ober catheter inserted into the nasopharynx 
ough the nostril with oxygen flow about 
iters per minute the oxygen con- 
the inspired air little over 
volumes per cent. With flow liters 
double nasal catheters, per cent oxygen 
introduced into the lungs. Care must 
exercised avoid insertion the catheter 
into the esophagus. Examination the pa- 
tient and nursing care are made more difficult 
apparatus for oxygen therapy. Some pa- 
tients exhibit increased dyspnea, restlessness, 
hyperventilation. 

patients with pulmonary emphysema and 
marked eyanosis, oxygen high concentration 
may hazardous. Respiration some 
these patients longer governed carbon 
dioxide hydrogen ion The 
dioxide combining power 
serum plasma greatly respira- 
tion these patients governed lack 
oxygen. Oxygen therapy may remove the 
induee respiration depression, coma, even 
death. The respiratory rate and volume 
tiularly when oxygen therapy 
used, 
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Treatment Edema 

Consideration must now given the 
the edema itself. The chief guide 
fashioning the optimum regimen the 
sponse clinical evidences edema 
atment; the daily weight after urination 
before breakfast each morning 
iplest and most accurate measure. This 
weight should charted. the patient 
too ill weighed, measurements fluid 
ake and urinary output are desirable. De- 
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terminations vital capacity may helpful 
patients suffering primarily from pulmo- 
nary congestion. massive edema present, 
large diureses body fluid. Particularly 
elderly men, large diureses may lead acute 
distention the bladder and urinary reten- 
tion, especially morphine meperidine 
also administered. 

Sudden loss large volumes edema fluid 
may attended loss considerable 
base including sodium, potassium, and 
Muscle cramps, marked weakness, nau- 
sea, vomiting, and digitalis toxicity may only 
add the patient’s woes. Predisposition 
pulmonary has also been reported 
under such the discomfort 
considerable and clearly due inordinate 
sodium chloride mouth considered. 
oceasional patients who experience nausea 
after mercurial orange juice po- 
tassium chloride citrate mouth, doses 
hours after injection, may helpful. 

Although full the patho- 
genesis edema not feasible here, certain 
cardinal facts must borne mind. pre- 
viously stated, inadequate forward flow and 
backward accumulation with its ve- 
nous distention and pressure predispose 
accumulation water and electrolytes all 
the tissues the body. The effects these 
abnormal are particularly im- 
portant the kidneys; the renal 
congestive failure decisive importance. 
When the output blood the tissues 
reduced, the amount delivered the kidney 
lowered disproportionately that the 
rest the body. Stasis occurs also the 
veins the kidneys, and the pressure the 
renal veins because backward 
failure. The amount the glomerular filtrate 
markedly reduced. this reduced amount 
glomerular filtrate descends the tubules, 
greater than normal amount fixed base, 
such sodium, and water reabsorbed 
into the blood stream. The role hormones 
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such aldosterone and other 
discussed elsewhere this Symposium. 

lessened glomerular filtration 
creased tubular reabsorption are cardinal 
importance the pathogenesis congestive 
failure and demand correction. 
promotes increased blood flow and 
filtration diuretics lessen tubular 
reabsorption. 

tially, particularly the patient obese 
well nourished, simple dietary regimen 
glasses milk, that is, 1,000 1,500 
ml. milk daily, may employed. 
mately 1,000 1,500 calories and from 500 
750 mg. sodium are thus administered. 
more limited sodium intake 200 500 
mg. not infrequently necessary low-sodium 
milk usually available approximately 
cents per quart. Diets low salt and con- 
taining more adequate calories and vitamins 
and other essentials may accord- 
ing the individual needs the patient 
utilizing the diets made available 
American Heart Association’s Recipes for 
Low Salt Dict. More liberal amounts 
may permissible order maintain nutri- 
tion, and hypo- 
proteinuria are present, and the patient tol- 
erates daily administration chlorothiazide. 
The use salt substitutes enhances the pal- 
atability the diet some patients. Other 
condiments without sodium, such pepper, 
paprika, mustard leaves, vinegar, cinnamon, 
and garlic, are permissible and very helpful. 
Supplementary vitamins and increased die- 
tary protein are frequently advisable. 

Water, sufficient keep the patient com- 
fortable, permitted the regimen 
stricted salt intake. Usually 2,000 
even 3,000 ml. water may 
marked restriction generally unnecessary. 
Under certain conditions, however, such 
the lowered intake 
fluid great importance. Large amounts 
more liters, have occasionally been 
probably accomplish little and en- 
tail definite risks. 
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The mercurial diuretics are 
cated initially the control severe 
gestive heart failure. The calcium rather 
the sodium salts should used for this 
pose. One the mercurial preparations 
taining organically bound with 
deeply intramuscularly. Meralluride 
frequently used. 
tration early the morning 
order obtain diuresis predominantly duri 
the day. the reaction the 
unknown and the situation not urgent, 
initial dose 0.5 ml. should 
patients with poor absorption 
which can injected into the 
desirable. This drug may 
taneously and attended less pain 
can self administered the patient 
patient over one more days the 
but absorbable ammonium chloride enhances 
the effects the mercurial some 
patients the frequency injections 
reduced administering ammonium chloride 
intermittently, that is, days 
sion each week. 
intestinal symptoms and 
with Intramuscular injections are 
lant therapy. 


Admin 


Overdosage 


Some patients exhibit sensitivity 
synerasy the mercurial 
skin rashes, stomatitis, taste, gastro- 
intestinal disturbances, prolonged local 
and induration the site injection may 
encountered. These untoward reactions 
frequently obviated shifting differe 
preparation and smaller doses re! 
ing entirely chlorothiazide. The 
drugs are times effective am: 
treatment the toxie 
should not used simultaneously with 
mereurials, since blocks the renal 
action. 
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most cases, the administration 
day for doses, with one the 
lifying salts, addition, necessary. 
all signs edema have disappeared 
the weight reaches resistant level, the 
the patient has been attained. 
interval between doses may 
are regained the next hours. 
ory effort should made maintain the 
ient about his dry weight. During 
g-term care chronically ill patients, the 
weight may gradually decrease due 
may accumulate. Therefore, the true 
dry weight should re-evaluated every sev- 
months the guiding point for therapy. 
rely recrudescence dyspnea edema 
the legs right upper quadrant distress 
analogous treating diabetic patient 
with insulin only when becomes acidotic 
shows marked glycosuria. ‘Patients may 
gain more than pounds edema 
before edema the legs rales the lungs 
manifest. 

patients with moderate_or slight con- 
gestive failure, chlorothiazide administered 
potent diuretic agent and may 
substituted for mercurial diuretics. Sodium 
chloride are excreted approximately 
amounts; potassium exeretion 
increased and leads hypokalemia after 
administration unless potassium sup- 
are given such orange juice, po- 
citrate. 

patients who are emergency status 
severe congestive failure, mercurial di- 
are still our mainstay during the ini- 
phase treatment and chlorothiazide 
rapy used subsequently maintain dry 
‘ure chlorothiazide 0.5 Gm. daily 
suffice. The effect chlorothia- 
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achieved morning administration. in- 
termittent schedule less likely 
panied excessive response electrolyte 
imbalance. chlorothiazide used regu- 
larly maintain the patient dry weight, 
usually unwise restrict the daily die- 
tary sodium chloride less than Gm., and 
supplementary potassium intake 
indicated. with other potent diuretics, the 
clinical course patients who are markedly 
edematous and may already electrolyte 
imbalance should guided measurements 


serum electrolytes. some patients, ex- 


cretion chloride relation sodium 
excessive, plasma bicarbonate level 
and alkalosis results. This usually not se- 
vere and infrequent when intermittent ther- 
apy employed. Nausea, vomiting, diarrhea, 
and paresthesia are rare side re- 
actions following the use chlorothiazide. 
recently made available, 
administered smaller dosage, but simi- 
lar action chlorothiazide. 

fraught with danger the presence active 
nephritis. This condition may times 
difficult determine, particularly since albu- 
minuria, casts, white cells and red cells 
the sediment, and azotemia with the non- 
protein nitrogen high mg. per 
100 ml. congestive failure the 
absence significant intrinsic renal disease. 


When the nonprotein nitrogen blood level 


reaches mg. per 100 ml., the possi- 
seriously considered. The gravity 
the urine may helpful guide. high 
specific gravity favors congestive failure, 
whereas low gravity 1.012 less 
the presence oliguria raises the suspi- 
cion significant renal pathology. 
sionally, impossible rule out the pres- 
ence significant underlying nephritis. Under 
such circumstances small doses chlorothia- 
zide, such 0.5 Gm., may given and the 
noted urinary output during the 
ensuing hours well the body weight 


the next morning. must remembered 
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that the absence therapeutic response 
mereurial diuretics patients with con- 
gestive failure, toxic accumulation prone 

past years, the use cation ion exchange 
resins received considerable study. The un- 
palatability the exchange resins, gastro- 
intestinal distress, and their relative ineffec- 
tiveness militated against their use. 

Acetazolamide (Diamox) oceasionally 
useful adjuvant controlling con- 
gestive heart failure. nonbacteriostatic 
sulfonamide that potent inhibitor 
anhydrase. promoting the excretion 
bicarbonate ion, leads ex- 
water and the cations, sodium and 
potassium. alkaline urine and 
metabolic acidosis occurs. When acetazola- 
mide given once day, the duration 
action approximately hours and consider- 
able edema fluid eliminated. During the 
subsequent hours, renal compensation for 
the disturbance acid balance and 
the composition the extracellular fluid 
restored normal. Consequently the next 
dose the drug again induces diuretic 
response. effective single oral dose 250 
the syrup once day the morning. Its 
usefulness promoting acidosis 
discussed elsewhere this Symposium. 
not value the edema nephrosis 
nephritis and should not given patients 
with hepatic cirrhosis. may used, how- 
ever, patients with renal disease. 

With the advent chlorothiazide, aceta- 
zolamide has found lessened role the ther- 
apy congestive heart failure. the drug 
ing the dose does not inerease the diuresis 
and may increase the incidence drowsiness, 
paresthesia and, more rarely, fatigue, nausea, 
vomiting. should never given any 
patient with depleted sodium potassium. 
with most sulfonamides, acetazolamide has 
been noted lead rashes, fever, and leuko- 
penia few patients who have received the 
drug over extended period. 
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General Regimen Management 

utilizing the individua! therapeutic me: 
ures described above, namely, rest, 
diuretics, sedation, and oxygen therapy, 
physician must determine the optimal 
posite regimen for the 
bearing mind the clinical features, the gra 
ity the situation, the prior medical mea 
ures that have been invoked, and their effec 

physical examination reveals dyspn: 
and respiratory embarrassment due pleur: 
effusion ascites, paracentesis indicate 
with the use liberal amounts 
and 16- 18-gage needle. the patient 
seriously ill, the pressure ind 
cated venous engorgement the 
and other veins high, prom 
nent and the hemoglobin level normal 
elevated, phlebotomy 250 500 ml. 
indicated. 


Acute Pulmonary Edema 


This medical emergency occurs most 


patients with hypertensive 


disease. may also during after 
operation, particularly saline infusions 
blood transfusions have been administered 
rapidly large quantity. Postoperative 
patients Altschule and Gilligan‘ 
have shown that physiologic saline per 
cent glucose saline given rates below 
ml. per minute, abnormally great pro- 
longed rises venous pressure and marked 
increase output blood volume 


‘are avoided. Aside from their immediate ef- 


fects, intravenous infusions that are repeated 
too often over period several days, favor 
the development peripheral and pulmonary 
edema and pain. Paroxysmal dyspnea 
and cough may progress rapidly frank 
monary edema with intense cyanosis, 
gling respiration, bubbling rhonchi and rales, 
and expectoration pink, frothy sputum. 
The patient should placed Fowler 
will frequently more comfortable 
bed. the patient struggling and 
cited and the situation urgent, 
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mg. given intravenously, may 

lifesaving. the patient has become stu- 
rous, morphine should not given. Ami- 
phylline slow intravenous injection 
spasm. 

the patient has not received digitalis 

for days, lanatoside may 

ven doses 0.6 0.8 mg. intravenously, 

0.4 mg. hourly intervals until 
favorable response elicited. Ouabain 
goxin preferred some for 
pid digitalization. 

Oxygen therapy urgently indicated. 

ould given means oxygen mask, 
for positive available 
minute achieves oxygen concen- 
oxygen necessary attain concentration 
per cent. these methods are not 
available, nasal catheter or, the patient 
tolerates them, double nasal catheters should 
employed. The use ethyl intro- 
duced the oxygen line reduce surface 
tension frothy pulmonary transudate has 
proposed Luisada and favorable re- 
sults have been reported.§ 

With marked peripheral venous engorge- 
ment, the rather rapid removal 500 ml. 
likewise may effective under such 
cireumstances. Tourniquets, preferably blood 
pressure cuffs, should applied all 
extremities. Three these cuffs are inflated 
time pressure lower than the pa- 
mm. Hg, the higher pressures ocea- 
discomfort. The amount blood trapped 
the limbs presumably somewhat less 
lower pressures. Release each cuff 
mporary supply oxygenated blood the 

equently valuable adjunct and, the 
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ministered intravenously, intramuscularly, 
shortly after the measures de- 
above have been initiated, the route 
administration depending the agent 
and the urgency the situation. the in- 
travenous route employed, the possibility 
slough from perivascular injection and the 
possibility immediate toxie car- 
reactions must borne mind. 
lessen the latter possibility, the dilution the 
dose ml. dextrose and water and slow 


injection over period minutes are advis- 
able. 


The Refractory State 

Occasionally are confronted the pa- 
tient whose congestive failure stubbornly re- 
sists our usual therapeutic measures. Some 
patients with intractable congestive heart fail- 
ure and only slight reserve, who are euthyroid 
clinically and laboratory tests, may 
benefited induction the hypometabolic 
state with radioactive iodine. the expe- 
rience Wolferth, Jaffe, and the authors 
and their associates approximately one half 
the patients experience worthwhile im- 
provement. The details the treatment in- 
cluding selection patients, schedule treat- 
ment, and clinical management are described 

Before accepting the possibility true 
refractoriness due inherent, irremediable 
weakness, however, must ask our- 
selves the following questions. 


the Refractory State Due Specific Etiologic 
Conditions That Can Corrected? 

Certain conditions increase the require- 
ments the body for blood. Hyperthyroidism, 
anemia, pregnancy, beriberi, arteriovenous 
aneurysms, and certain congenital malforma- 
tions such patent ductus arteriosus may 
responsible for refractory congestive failure 
because they impose additional work the 
heart. Treatment such underlying condi- 
tions may remove the extra demand the 
heart, permitting the normal needs the 
body met more adequately. Cardiac 
arrhythmias may reduce the the 
heart. 
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Tamponade from pericardial effusion 
constrictive pericarditis may have been over- 
looked. 

Hypoproteinemia not infrequently predis- 

poses edema patients who have 
hepatie renal disease who 
have been anorexic low-sodium diet. 

infections have adverse ef- 
fect the myocardium; indeed, acute myo- 
carditis may present. Steroid therapy may 
indicated. Likewise, steroids may indi- 
cated the acute stage carditis. 
The possibility pulmonary and other infec- 
tions must borne mind, particularly sub- 
acute acute bacterial endocarditis. 

Pulmonary embolism and 
sionally may responsible for refractoriness. 
the presence thrombophlebitis the use 
heparin Dicumarol indicated. The 
high incidence pulmonary embolism bed- 
patients with congestive failure has 
led some physicians employ anticoagulant 
therapy all such patients, provided, 
course, contraindications are pres- 
ent and adequate laboratory facilities are 
hand. 

some patients, particularly those with 
acute pulmonary edema, the possibility 
painless acute myocardial must 
considered. Extreme obesity with hypoven- 
tilation may responsible for 
and cor pulmonale. Recovery may achieved 
weight reduction. 


Have Restricted Sodium Sufficiently? 


Congestion and edema the lungs, abdomi- 
nal viscera, and extremities are consequent 
increased retention sodium the kidneys. 
more rigid dietary restriction sodium 
should attempted. The Karell diet 800 
1,000 ml. milk provides 400 500 mg. 
sodium daily and is, therefore, usually un- 
satisfactory for refractory severely decom- 
pensated patients. 

diet containing 100 mg. sodium 
daily but furnishing adequate potassium, 
chloride, protein, and total calories may 
used temporary expedient. 
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Has the Maximum Benefit Been Obtained fron 
Diuretics? 


the edema congestive failure 
should considered. The absorption 
after injection into eden 
tous areas may unsatisfactory. The use 
less irritating diuretic such 
merin into the arms anterior thigh may 
indicated. Preparation the patient 
one the acidifying salts, such 
nium chloride, the use aminophylline 
mouth rectally, beginning day prior 
and continuing on, the day injection 
the effect the mercurial diuret 
The use xanthine urea 
itself rarely value under such 
prior to, and hours after, mereurial 
retics may the urinary output. 
gency, the patient sufficiently 
usual measures, warrant 
administration which, however, 
very rare causes death. indi- 
cated, the precautions previously outlined 
should observed. The opinion 
expressed that the which 
not contain theophylline, such 
captomerin, are attended with less risk 
arrhythmias and sudden death and are there- 
fore preferable for intravenous use. 
Chlorothiazide also available dosage 
form suitable for intravenous administration. 
The duration effect relatively short, the 
major response being completed within 
hours. The total effect quantitatively less 
than that comparable oral dose. The dose 
0.5 Gm. dissolved ml. water and 
then isotonic. The solution alkaline, and 
extravasation attended untoward 
reactions. cannot given the 
taneous intramuscular route. 


the Refractory State Due the 
drome Other Electrolyte Imbalance? 


The low-salt syndrome other 
imbalance should suspected when the 
nary volume depressed, not 
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and the patient experiences one 
ore the following symptoms: weakness, 
‘owsiness, headache, loss appetite, thirst, 
Vomiting, giddiness muscle 
cramps, gain weight, and in- 
eased heart psychosis may 
cardinal consequence and may alle- 
ated therapy. Urinary volume usually 
symptoms and associated with gain 
eight and heart rate. These mani- 
‘stations may due undue loss 
sodium, potassium, and 
or, under certain conditions 
uch after the administration am- 
chloride, retention chloride 
and resultant acidosis with without the 
loss fixed base. When refractoriness 
diuretics develops, further use 
should not attempted until possible 
lvte have been and 
careful evaluation the clinical state, in- 
cluding the kidneys, has been made. 
The various types electrolyte imbalance 
and their treatment are described elsewhere 
this Symposium. 


the Refractory State Due Nutritional 
Deficiency? 

Anorexia, particularly limited dietary 
regimen, may lead various deficiencies. 
heart disease may develop insidiously 
responsible for refractoriness. Ad- 
Other vitamin deficiencies may 
loss water-soluble vitamins dur- 

diuresis. Similarly low protein content 

the diet, loss protein the urine 

and abdominal fluids, and the 

intrinsie congestive failure 

lead hypoproteinemia. This state may 

exaggerated the hypervolemia that fur- 
reduces the protein concentration. The 

serum albumin and protein hydrolysates 

sodium, plasma, blood indicated 

usually the results are disappointing 
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Are Mechanical, Surgical, Other Measures 
Indicated? 

Thoracentesis and abdominal paracentesis 
may times greatly enhance diuresis and 
hasten convalescence. Large quantities sub- 
cutaneous edema may drained inserting 
Southey tubes 14-gage needles into the 
subcutaneous tissues above the ankle. After 
few minutes the needles may removed. 
Loose dressings may applied soak the 
freely into receptacle. Procaine penicillin 
300,000 units should injected intramuscu- 
larly once twice daily prevent infection. 
When repeated drainage large amounts 
edema fiuid practiced, the concomitant loss 
protein should borne mind. Less fre- 
quent removal the fluid increased intake 
dietary protein may indicated. 

The present-day surgical approach com- 
missurotomy advanced mitral stenosis offers 
suitable patients striking relief. Similarly, 
the correction congenital abnormalities, 
arteriovenous fistula, and the increasing scope 
valvular surgery are important therapeutic 
advances. Some the rarer causes conges- 
tive failure closely allied syndromes, such 
atrial tumors, constrictive pericarditis, and 
aneurysm the sinus Valsalva, that are 
amenable surgery are described elsewhere 
this Symposium. 


Conclusion 


The modern regimen salt restriction and 
diuretics and chlorothiazide has re- 
sulted improved management congestive 
heart failure, lessened disability, and greater 
longevity. But the use powerful tool, 
such marked sodium restriction, also has 
introduced dangers. Sodium depletion and 
other electrolyte particularly 
patients with renal disease who are placed 
rigidly restricted sodium intake, have led 
the development weakness, anuria, and 
azotemia, which, when unrecognized, has re- 
sulted fatalities. The use mercurial and 
other diuretic agents such patients has 
heightened the incidence such reactions. 


q 
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other patients with renal impairment, mer- 
curial diuresis has resulted dispropor- 
tionate loss chloride with hypochloremic 
continued administration chloro- 
thiazide may lead potassium depletion 
well other electrolyte depletion. These 
untoward complications may, however, 
avoided awareness their occurrence, 
early diagnosis, and immediate correction 
the electrolyte imbalance. Great progress has 
been achieved also preventive measures. 
The prevention infection, the 
effective treatment syphilis, the early treat- 
ment bacterial endocarditis, and the im- 
proved control arterial hypertension are 
but few the important advances re- 
cent time. 


Summario Interlingua 

moderne regime restriction sal adminis- 
tration diureticos mereurial chlorothiazido 
longation del superviventia post congestive disfalli- 
mesura therapeutic, restriction mareate 
natrium es, nove periculos. 
depletion del natrium altere formas imbalancia 
renal qui ingestion natrium rigidemente 
restringite—ha resuitate disveloppamento 
debilitate, anuria, azotemia, istos—in casos que 
illos non esseva mesmo devenite re- 
sponsabile pro morte del patiente. uso 
agentes alteremente tal pa- 
tientes augmentate incidentia reactiones del 
typos mentionate. altere patientes con defectuosi- 
perdita disproportionate chloruro alealose hypo- 
azido pote resultar depletion kalium etiam 
altere electrolytos. Tamen, iste 
adverse pote esser evitate, conscie del facto 
que illos pote diagnose facite pre- 
essite effectuate dominio del mesuras preven- 
tive. prevention infectiones streptococeal, 
efficace tractamento syphilis, precoce tracta- 
mento endocarditis bacterial, meliorate regula- 
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tion hypertension arterial solmente alicunes 
importante passos avante que essite effectuate 
tempores recente. 


References 

GoopMAN, AND GILMAN, A.: The Pharm 
Basis Ed. New You 
The Maemillan Co., 1955. 

L.: The use digitalis infants 
gestive failure. New England Med. 248: 
1953. 

Int. Med. 54: 40, 1934. 

AND VOLK, C.: Action diuret 
drugs. Effeet diuretie drugs the 
base equilibrium the blood patients wit 
Dr. Henry Asbury Christian. Baltimore, 
erly Press, 1936, 191. 

SLEISENGER, H., AND FREEDBERG, 
monium acidosis: report six 
Cireulation 837, 1951. 

ALTSCHULE, D., AND GILLIGAN, R.: 
effects the eardiovaseular system 
administered intravenously man. IT. The 
dynamies the Clin. Invest. 17: 
401, 1938. 

nary edema antifoaming agents. 
tion 872, 1950. 

patients with angina pectoris and congestive 
failure. Cireulation 1105, 1950. 

JAFFE, L., ROSENFELD, H., W., 
AND Stuppy, J.: Radioiodine treatment 
advanced heart disease. J.A.M.A. 151: 
1953. 

WOLFERTH, C., CHAMBERLAIN, H., 
MEAD, J.: Radioactive iodine the 
ment angina pectoris. Pennsylvania 
54: 352, 1951. 

ELKINTON, R.: Hyponatremia: Clinieal sta 
sign? Editorial. Cireulation 
1027, 1956. 


Circulation, Volume XXI, February 19 


4 


The Correction Hyponatremia 
Congestive Heart Failure 


orrection Hyponatremia Congestive 
Heart Failure 


setting congestive heart failure pre- 
difficult problem management. This 
ver certain measures that have 
useful treating patients under this 
the salt syndromes’’ ‘‘dilution syn- 
have nothing add these 
summaries. 

patients with edema due congestive heart 
failure individuals with 
failure and, therefore, usually only 
those who are relatively resistant ordi- 
nary therapy. Because hyponatremia was usu- 
ally associated with intensive therapy, early 
experience suggested that was due ex- 
cessive sodium loss during diuresis, particu- 
larly with mereurial patients 
unusually low sodium diets. Although each 
these factors may play some part the de- 
velopment hyponatremia some patients, 
there now general agreement that the most 
important for this condition in- 
ordinate retention water. Although plasma 
low, total extracellu- 
sodium remains higher than normal, and, 
This consideration has led the pro- 
posal the term, ‘‘dilution in- 

were possible identify all the 
ments that contribute excessive retention 
water these syndromes, treatment could 
much more rational. the present time 
are present, varying degrees, all 
who develop hyponatremia the 


‘rom the Department Medicine, Cornell Univer- 
Medieal College, New York, New York. 
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setting congestive heart failure: (1) 
diae insufficiency, (2) evidence renal im- 
pairment, (3) restriction dietary sodium, 
(4) restriction water, (5) evidence 
excessive humoral action. 
Cardiac Insufficiency 

obvious that all patients with hypo- 
natremia and edema due heart disease have 
severe insufficiency. Since the extra- 
mechanisms responsible for the dis- 
handling water are the result, 
ultimately, this failure, any meas- 
ures which may useful improving 
efficiency should helpful correcting the 
hyponatremia. For this reason, initial atten- 
tion should directed toward careful study 
the nature the heart disease including 
factors contributing failure, and re- 
evaluation the regimen during 
which the hyponatremia developed. Fortu- 
nately, many the episodes hyponatremia 
develop during transient periods deteriora- 
tion, pulmonary and other pro- 
cesses that superimpose added burden 
the failing heart. For this reason, these pro- 
cesses should sought and treated 
promptly and vigorously possible. Hypo- 
natremia under these cireumstances does not 
have the ominous that 
ring event the natural, and usually 
terminal, phases heart disease. Particular 
attention should paid adequacy digi- 
talization and restriction activity, but 
these matters are rarely critical this group 
patients. 

When primary renal liver disease ac- 
companies heart failure, has been our ex- 
perience that hyponatremia occurs more fre- 
quently and more control. 
such instances efforts should also directed, 


4 9 
229 


230 


when possible, toward direct improvement 
the renal liver function. 
Evidence Renal Impairment 

There frank evidence renal insuf- 
ficiency patients who develop hyponatremia 
congestive heart failure. This renal im- 
pairment usually far more severe than 
that observed ordinary congestive heart 
failure. Urea clearance decreased, the blood 
urea nitrogen values are almost invariably 
elevated, administration water load re- 
sults diuresis, body weight increases, 
and plasma sodium falls. Periods hypo- 
natremia and rising blood urea nitrogen fre- 
quently follow episodes acute pulmonary 
edema. This sequence has suggested that sud- 
den decrease renal blood flow may 
importance the pathogenesis dilution 
and hyponatremia some patients. Even 
though renal impairment major impor- 
tance, its improvement must await ameliora- 
tion cardiae function and reduction the 
excessive extracellular fluid volume. Never- 
theless, all efforts should directed toward 
the prevention sudden decreases cardiac 
output that may further compromise renal 
function. 


Restriction Sodium the Diet 

obvious that the development hypo- 
natremia congestive heart failure de- 
pendent the relative availability sodium 
and water. The total and relative amounts 
these substances the extracellular spaces 
any one time will depend the balances be- 
tween intake and losses each. For this rea- 
son rigid restriction dietary sodium cer- 
tainly contributor some importance 
the development hyponatremia. extra- 
renal losses are excessive, through vomit- 
ing diarrhea, further reduction plasma 
sodium occurs. Even so, sodium balance not 
paramount importance the majority 
these patients, but the inability handle 
water load is. 

Because the plasma concentration sodium 
these edematous patients low even 
though the total extracellular fluid sodium 
high, suggested therapeutic measure 
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has been the liberalization dietary 
intake the slow, intravenous adminis ra- 
sodium chloride. Early experience sugge: 
that patients occasionally responded wit 
diuresis and slow return plasma sod: 
concentrations normal. Further 
however, has indicated the futility and 
this procedure. Administration sod 
chloride usually does not produce is. 
The sudden increase extracellular 
sodium concentration (and 
withdraws water from body cells, 
tensive thirst, and commonly results 
cessive fluid intake progressive 
body weight with persistent ia. 
some patients precarious failure, the in- 
crease plasma volume 
sodium chloride may 
produce pulmonary edema and death. 
our opinion, intravenous hypertonic sodium 
chloride never justified and should con- 
demned the management 
secondary congestive heart failure. rare 
exception this rule applies congestive 
heart failure with slight edema 
natremia developing the result excessive 
extrarenal sodium losses. 


Water Excess 

Extracellular volume and concentra- 
tions electrolytes are maintained within 
narrow limits the normal kidney. defect 
the renal handling sodium clearly 
even the early stages con- 
gestive heart failure. commonly consid- 
ered that water reabsorption follows 
and much evidence supports this 
concept. Nevertheless, even the early stages 
congestive heart failure, there are signs 
retarded defective renal handling weter 
and the later stages, this 
handling water may obvious and 
dominate the clinical picture. 


Excessive Humoral Antidiuretic Activity 

The concept that there excessive 
activity humoral origin pati 
with hyponatremia and edema has been 
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Plasma 
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Plasma 

Urine 


Urine Vol 
L./24 hrs. 


Time (days) 
Figure 


Case illustrating correction hyponatremia mercurial administration after élevation 


plasma chlorides. 


Note step-wise increase urinary chloride concentration and that 


urinary sodium concentration always hypotonic. With diuresis, plasma sodium returns 


toward normal. 


recent Positive identification this 
hormone posterior pituitary 
not possible. Attempts suppress 
output antidiuretic hormone with al- 
order initiate diuresis have been 
unsuccessful. 

has been emphasized, patients with 
and edema retain amounts 
that are excessive proportion sodi- 
hyponatremia requires the 
this water-to-sodium relationship 
ing diuresis. 

with the production hyper- 
acidosis for the treatment resis- 
edema heart has shown that 
ing mereurial diuresis 24-hour 
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concentrations sodium are often 
with respect plasma. the patient with 
hyponatremia and hypochloremia, elevation 
the plasma chlorides toward normal with 
non-sodium chloride salts results acido- 
sis and progressive increase urinary 
chloride fluids are restricted 
approximate insensible losses, ad- 
ministration mercurial will re- 
sult diuresis with urinary sodium hypo- 
comparison plasma sodium. Such 
diuresis over period days will result 
step-wise elevation plasma sodium and 
decrease body weight. 

Figure illustrates the application these 
and the futility the use hy- 
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saline patient with hyponatre- 
mia. 
Case History 

5l-year-old white man was admitted 
The New York hospital severe congestive 
heart failure secondary arteriosclerotic 
heart disease with previous myocardial infare- 
tion. had been treated with bed rest, digi- 
talis, salt restriction, and repeated mercurial 
injections. 

Physical examination admission revealed 
dyspneic, orthopneic, cyanotic man with 
enlargement, bilateral pleural effu- 
sions, and peripheral edema. The venous 
pressure was markedly elevated. Plasma sodi- 
was 131 mEq./L. and chlorides were 
mEq./L. The blood urea nitrogen was mg. 
per cent. 

After days the hospital with strict 
continuance the program followed home, 
the patient remained unimproved. Urinary 
output was less than 1,000 ml. daily. Fluids 
were not restricted during this period. 

Plasma sodium had fallen 122 mEq./L. 
and plasma chloride Over the 
next weeks the patient was given intra- 
venous infusions per cent) 
different occasions, which resulted 
transient rises plasma sodium and chloride 
During this period, however, 
remained unresponsive and 
gained pounds. The average fluid intake 
was 2,300 and the urinary output was 800 ml. 
the end this fortnight plasma sodium 
concentration was 120 and chloride 
level 

this time administration ammonium 
chloride was instituted attempt re- 
store responsiveness mercurial diuretics. 
Fluid intake was restricted less than 1,500 
ml. and salt intake Gm. daily. per 
cent aqueous solution ammonium chloride 
was given daily divided doses Gm. 
each. Acetazolamide (Diamox) was given 
single daily dose 750 mg. for days. 
When chloride the urine 
had risen over mEq./L. the fifth day, 
2.0 ml. meralluride were given daily for 
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days. Administration ammonium chlo: 
was continued, and potassium chloride 
given the second and third days 
daily). 

During the first days mercurial 
ministration, there was 42-pound loss 
weight, and the urinary output rose 
liters the second day. The urinary sod 
was always with 
plasma, and consequently plasma sodium 
during the 3-day period, 
The blood urea nitrogen 
mg. per cent. The patient 

Discussion 

The mechanism through which this 
correction hyponatremia occur 
the rapidity change plasma sodiun 
function the daily net change 
balance versus water general, 
larger the diuresis the more rapid the 
rection hyponatremia. 

Experience with this procedure 
been extended group patients 
ently large warrant certain general com- 
ments. First, without question, our hands 
this the most reliable and safest for 
the correction hyponatremia 
with congestive heart failure. Second, the 
principle similar that which underlies 
with chloride salts restore 
without hyponatremia. The difference ap- 
plication due the presence both hypo- 
natremia and hypochloremia. 
other than sodium chloride will produce 
acidosis patients with hyponatremia even 
though the chloride level has not reached 
mal. This owing the displacement 
carbonate the disproportionate, though 
elevated, level plasma chloride compared 
the unchanged low level plasma sodi 
the plasma chloride even though hy; 
chloremia and even normal levels 
chloride cannot achieved, urinary 
will rise and the patient 
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Figure 
Sodium “gain” body result diuresis urine that hypotonic for sodium with 
respect the extracellular fluid (ECF) can calculated 120 (ECF con./L.)—-90 
(urine (liters urine) 210 sodium available for redistribution 
the ECF remaining after diuresis. (Reproduced with permission from Rubin, 
and Braveman, Treatment the low salt syndrome congestive heart failure 


become responsive mercurial 
Further, during this responsive diuresis, urin- 
ary sodium are hypotonic 
relation plasma, thus resulting step- 
rise plasma sodium concentration. 

the precarious failure this 
patients and the ease with which 
may produced with ammonium 
chloride comparable chloride salts, great 
care required both clinical and laboratory 
during the application this 
The dire prospects this group 
seriously ill patients justify the use 
with the potential dangers inherent 
this method. our experience, however, 
method and the dangers in- 
its application are much less than 
associated with the use infusions 
sodium chloride. 

\lthough the representative case figure 
the use ammonium chloride 
nbination with acetazolamide for elevation 
the plasma chlorides, experience has indi- 
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the controlled use mercurial diuretics. Cireulation 13: 655, 1956.) 


cated even more satisfactory method. The 
contribution acetazolamide the elevation 
the plasma chloride mmor, and 
longer consider necessary give this drug 
along with the chloride salt. Further experi- 
ence with ammonium chloride has revealed 
dosages Gm. required this pro- 
cedure. This intolerance may simple gastro- 
intestinal irritation the result ingestion. 
addition however, patients with moder- 
ate severe insufficiency, this drug 
may precipitate flapping tremors frank 
which are apparently 
cipally ammonium ion toxicity. Both 
and potassium chloride have been used 
substitutes for ammonium chloride and 
although their administration followed 
elevation the chloride level, each has defi- 
nite disadvantages. chloride even 
more irritating the gastrointestinal tract 
than the ammonium salt; potassium chlo- 
ride usually well tolerated, but patients 
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with significant renal insufficiency and low 
urinary volumes, there danger producing 
dangerous hyperpotassemia large amounts 
potassium salts are given. 

Occasionally the total doses chloride ion 
can divided between ammonium, 
and potassium salts, and can well tolerated 
when similar amount chloride single 
salt cannot taken. Fortunately now have 
available chloride salt with minimal gastro- 
intestinal side effects and none the disad- 
vantages the ammonium, calcium, potas- 
sium ions. This the monohydrochloride 
L-lysine.* 

Data indicate that plasma 
chloride levels may elevated consistently 
and safely with this salt. Its only disadvan- 
tage the relatively large dose weight 
basis that must used deliver adequate 
amount chloride ion. Whereas ammonium 
chloride has mEq. chloride per Gm., 
chloride comparable amount, and 
chloride mEq. per Gm., lysine 
monohydrochloride contains only mEq. per 
Gm. and requires the administration ap- 
proximately Gm. elevate the plasma 
chloride level comparable that achieved 
with Gm. ammonium chloride. This 
large dose well tolerated when given with 
fruit juices. Although slight diarrhea not 
uncommon during the first few days treat- 
ment, this usually subsides gradually. un- 
toward effects the lysine ion have been ob- 
served. 

With return plasma sodium level nor- 
mal, and loss edema fluid, not 
mon observe marked improvement 
and, with careful attention treatment, 
maintenance relatively stable compensation 
for many months. 

Summary 

Hyponatremia congestive heart failure 
occurs principally the terminal phases 
the natural history heart disease. Fortu- 
nately, some instances may occur 


*The L-lysine monohydrochloride was supplied 
the Lysine Division the duPont Nemours 
Wilmington, Del. 
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transient event setting sudden 
may reversible. 

The most important factor the ice 
ordinate retention water. Thus, the 
natremia the result dilution. 

Correction hyponatremia requires 
futility and dangers the use hyperto 
sodium chloride are emphasized. 

method controlled administration 
mercurial diuretics after elevation 
plasma chlorides toward normal with 
quent production acidosis with chlor: 
salts reviewed. Diuresis following this 
cedure results sodium losses urine 
are relation plasma. The 
sodium gradually returns normal, 
the patient progressively loses weight. 


Summario Interlingua 

Hyponatriemia congestive disfallimento 
toria natural del morbo 
certe casos illo pote como evenimento 
sitori situation characterisate per deteriora- 
tion del function tal possibile 
que illo reversibile. 

ponatriemia iste patientes retention 
dilution. 

correction hyponatriemia require elimina- 
tion aqua excesso del natrium. sublineate 
futilitate periculo del uso hypertonie 

elevation del chloruros verso nivellos 
con production consequente acidosis con sales 
chloruro. diurese post iste manovra resulta 
relation plasma. nivello plasmatie 
perde progressivemente peso. 
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Definition 

term cor pulmonale generally used 

define the complications cer- 
tain forms lung disease. From knowledge 
gathered the recent past, apparent that 
number disease processes that attack pul- 
monary function variety ways can 
produce embarrassment. The 
mechanisms which they may 
fundamentally different and indeed the lungs 
themselves need not directly involved. The 
terms cor pulmonale pulmonary heart dis- 
ease are far from ideal, since they imply 
disorders secondary only pulmo- 
nary parenchymal disease, whereas the name 
should more inclusive and encompass 
abnormalities stemming from any form 
pulmonary dysfunction. therefore 
suggested that the name cor pulmonale al- 
ways coupled with the responsible etiologic 
agent; for example, cor pulmonale due 
obstructive pulmonary emphysema, 
due multiple pulmonary emboli (acute 
chronic), due exogenous obesity, due 
berylliosis, due poliomyelitis, ete. Inasmuch 
many the circulatory abnormalities and 
the enlargement itself may rever- 
sible some these instances, seems wise 
eliminate the terms acute, subacute, 
plications and use them solely relationship 
the respiratory illness. Cor pulmonale 
would then diagnosed only when evidences 
right ventricular enlargement failure 
are, have been, shown present. Physi- 
complications, such anoxia, hyper- 
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Clinical Consideration Cor Pulmonale 
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capnia, polycythemia, pulmonary 
sion, could also included the formulat 
the diagnosis. The format the New 
Heart Association lends itself admirably 
this purpose. The functional and therapeu 
classification would determined not 
state the pulmonary function. The forn 
declaration would thus represent 
description the cardiopulmonary 
the patient. This expression cou 
even used indicate potential cor 
nale before such complication occurred. 
few examples are given below. 
Etiologic: Cor pulmonale due chronic 
pulmonary emphysema. 
Anatomic: Enlarged heart 
cle), enlarged pulmonary artery. 
Physiologic: Pulmonary hypertension, 
oxia, secondary 
mia, normal sinus rhythm, 
ficiency. 
Functional and Therapeutic: 
When such patient has been adequately 
treated his diagnosis might appear as: 
Cor pulmonale due chronic 
pulmonary emphysema. 
Anatomic: 
Physiologic: Anoxia, normal sinus 
Functional and Therapeutic: 
Another example follows: 
Etiologic: Cor pulmonale due pulmonary 
emboli, multiple, recurrent. 
Anatomic: Enlarged heart (right 
cle), enlarged pulmonary artery. 
Physiologic: Pulmonary hypertension, 
mal sinus rhythm. 
Functional and Therapeutic: 


The the definition cor pulmon: 
given above lies the demonstration 
with disease process known attack prin 
rily the lungs some aspect the act 
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reathing and doing compromise right 
entricular function. clear that the pres- 
pulmonary artery hypertension per 
not constitute evidence cor pulmonale. 
there are many conditions that pro- 
pulmonary hypertension, e.g. congenital 
disease, mitral stenosis, left ventricular 
which the abnormality not 
disturbance pulmonary function. There- 
these states should not in- 
under the heading cor pulmonale. 
‘urthermore, now certain that all pul- 
disorders which induce mild even 
involvement. The right ventricle has 
adaptability and pulmonary artery pres- 
sure elevation alone may not, ipso facto, pre- 
situation obtains the relationship 
hypertension changes the left 
ventricle. 
Mechanisms 
There are basic mechanisms that lead 
cor pulmonale: (1) alveolar hypoventilation* 
with moderate severe anoxia and hyper- 
capnia leading pulmonary vasoconstriction, 
(2) anatomie curtailment the pulmonary 
vascular bed combination these factors. 
Alveolar hypoventilation may result from le- 
sions that involve the nervous system, the 
the bronchopulmonary appara- 
‘us. Central nervous system lesions that lead 
depression the respiratory center and 
‘ight heart failure are rare and one hears 
hese single case Spinal cord le- 
ions, peripheral polyneuritides well the 


*Alveolar hypoventilation used this paper 

imple term characterize somewhat complex type 
disturbance ventilation perfusion relationships 
does not imply generalized uniform under- 
entilation alveoli. Actually some alveoli may 
oorly ventilated, others well ventilated, still 
thers hyperventilated; but perfusion these areas 
not correspondingly and indeed may 
ell maintained regardless how the alveoli are 
entilated. large area the lung 
oorly ventilated but well perfused the net result 
gas exchange. 
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muscular dystrophies may also lead alveolar 
hypoventilation when the muscles respira- 
tion are involved. Structural deformities 
the chest cage due sur- 
gery may disturb ventilation sufficiently 
induce severe alterations gas exchange and 
hence produce circulatory complications. The 
mechanics breathing such patients, how- 
ever, are rarely faulty enough themselves 
produce profound hypoxia and 
nia. These disturbances gas exchange are 
more likely appear when the breathing 
difficulties are associated with some other dis- 
ease such emphysema, bronchitis, pneu- 
monia. Although the mechanisms responsible 
for the hypoventilation associated with exog- 
enous are not fully understood, the 
primary disease not the lung parenchyma 
itself. many these instances alveolar 
hypoventilation the lung parenchyma and 
vasculature may virtually normal and the 
train circulatory complications stems en- 
tirely from the disorders gas exchange. 
though there some lung distention and even 
parenchymal destruction patients who de- 
velop circulatory abnormalities with the dis- 
orders bronchopulmonary known 
emphysema, alveolar hypoventilation also 
the primary agent and not re- 
duction the vascular bed. This evident 
from the facts that the disturbances the 
culation are reversible and that pathologic 
examination indicates that widespread de- 
struction the vasculature not charae- 
teristic such lungs. Although 
stances cor pulmonale are seen adults, 
children may also suffer from this disease. 
The excessive and thickened bronchial 
tions produced patients with cystic fibrosis 
the pancreas may lead severe alveolar 
hypoventilation. Acute diffuse bronchiolitis 
children may also result marked interfer- 
ence with ventilation and gas exchange, and 
hence failure. 

Anatomie curtailment the pulmonary 
vascular bed the primary cause cor pul- 
monale rare. This because there are 
very few diseases that attack the vascular bed 
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extensively reduce its area critical 
degree. should remembered that removal 
one lung does not lead right heart fail- 
ure. lesions that induce cor pulmonale 
solely reduction the capacity the 
pulmonary vascular bed must eliminate more 
than per cent this area. Among those 
that may are multiple massive pulmo- 
nary embolization, the pulmonary arteritides, 
and certain the pulmonary fibroses, par- 
ticularly those producing the syndrome 
sify the entity known primary pulmonary 
hypertension, since often the final examina- 
tion these subjects suggests that they were 
victims multiple pulmonary emboli. Silico- 
sis one the more frequently encountered 
fibrotic diseases associated with cor pulmo- 
nale. has been assumed that these 
lesions induce pulmonary hypertension and 
thence right heart failure. Closer inspection 
has indicated, however, that the patient 
with combined silicosis and emphysema who 
more usually develops circulatory 
Moreover, has been shown that the 
tory complications can reversible 
anoxia secondary alveolar hypoventilation 
lessens; this strongly suggests that anatomic 
lesions may not the chief offenders and 
that the emphysema the root the diffi- 

Cor pulmonale not seen result un- 
complicated bronchiectasis, lung abscess, 
pneumonia. course, any these dis- 
eases accompanied emphysema any 
other cause anoxia, right heart failure may 
follow. Similarly, uncomplicated pulmonary 
tuberculosis does not produce cor pulmonale 
even with extensive destruction the paren- 
chyma, although some few cases mild pul- 
monary hypertension rest during exer- 
cise does However, the presence 
abnormal chest mechanics due either 
marked pleural fibrosis the results 
chest surgery, ventilatory insufficiency 
these tuberculous subjects may progress 
phase and then right heart involve- 
ment may occur. 
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Specific Disease Processes Responsible 
for Cor Pulmonale 


Diseases That Produce Alveolar 
and Cor Pulmonale 


Emphysema 

the commonest cause cor pulmonale. 
other hand, not every patient with emphy 
sema develops circulatory abnormality. Thi 
well illustrated the statistics colleeted 
Dr. Anne Davis the Emphysema Clini 
the First (Columbia) Division Bellevu 
Hospital.? 114 patients who are 
regularly this and are known 
not only but also from the poin 
per cent) have, have had, diagnosis 
cor pulmonale. additional subjects thi 
diagnosis being entertained but 
not confirmed. The sex striking 
the 114 patients this clinic, only 
female and, these have cor pulmonale 
Thus this small but well-studied 
emphysema much commoner men, (92 
per cent this population) but cor 
emphysematous patients regardless sex. 

The incidence cor pulmonale gen- 
eral population difficult ascertain. 
Sheffield, England, and Belgrade, Yugo 
slavia, and per cent patients 
heart failure were found have cor pulmo- 
nale. Buenos Aires 3.3 per cent genera! 

most interesting example the impor- 
tance cor pulmonale due emphysema 
another part the world, namely New Delhi 
India, found the provided 
5-year survey (1950-1955) 
she found incidence cor pulmonale 
the hospital admissions 16.6 per cent al! 
cases, contrast 39.1 per cent fo: 
rheumatie and 11.3 per cent for degenerativ: 
heart disease. There were larger number 
women this group compared 
figures, well number adolescents 
suggesting that this was sense family 
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Figure 


X-rays 63-year-old man (W.W.) with emphysema and cor pulmonale. When 
full-blown cardiopulmonary failure the (left) showed pulmonary infec- 
tion and cardiomegaly. Right ventricular pressures were 46/7. recovery months 
later (right) the lungs showed much less infiltration, obvious blebs bullae, and 
there was decrease heart size. The right ventricular pressures were 25/2. This chest 
film remained unchanged until his death from pneumococcus meningitis, months after 
his first admission. The heart showed the right ventricle but hypertrophy. 


uess. This group was made farmers and 
housewives. Padmavati suggested that the 
and bronchial disorders that pre- 
dominate the pulmonary causes the heart 
condition are largely the consequence des- 
perate poverty and poor housing conditions. 
Many these individuals one family live 
rooms that have ventilation and 
are filled with smoke from cow-dung fires. 
addition, cotton spinning also done this 
and the women are thus exposed the 
irritation produced fine 
fluff. 

essential determine the common de- 
ominator patients with emphysema who 
‘velop cor pulmonale. now well 
ized that cor pulmonale will appear only 
subjects who have hypoxia and hyper- 
insufficiency. This alveolar hypoventila- 
lung elasticity, and fixation the 
cage, which combine interfere with 
distribution the lungs. When arterial 
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oxygen saturation rest falls below 
per cent and dioxide tension rises, then 
one finds the and 
one more the following appear: rising 
cardiae output, pulmonary hypertension, and 
elevated hematocrit level. Although the 
exact mechanisms whereby anoxia elicits these 
changes are not fully known, there seems little 
doubt that the chief offender and with 
its relief comes restoration normal the 
circulatory funetion. Thus the reversibility 
the abnormal findings confirms 
the basic role anoxia and minimizes the in- 
fluence the changes the vascu- 
lar bed. 

Destruction the lung vasculature not 
tory complications emphysema because 
not extensive. This evident from inspection 
these lungs x-ray and necropsy. 
x-ray these patients not necessarily show 
large bullae, blebs, and cysts and indeed may 
show none these. Figure illustrates the 
roentgenograms one such patient. This par- 
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Figure 
Sagittal section the right lung patient 
figure This specimen was prepared according 
the technic Gough Dr. John Cromie, De- 
partment Pathology, Hospital. The 
right side the section the posterior surface 
the lung. 


ticular subject died menin- 
gitis number months after these x-rays 
were taken. Necropsy examination 
lungs showed that had emphysema (fig. 2), 
but the lung destruction was not marked and 
indeed large areas were free alveolar dis- 
ruption. The striking findings were evidences 
bronchitis, bronchiolitis, and bronchopneu- 
monia. Although true that the 
ment the vascular bed seen emphysema 
not the sole, even important factor 
the production pulmonary hypertension, 
may play contributing role when the patient 
under such stress exercise hypoxia. 
The clinical picture the emphysematous 
subject who develops cor pulmonale fairly 
one. These individuals are usually 
the fourth the sixth decade when first seen 
and often give history chronic cough, 
bouts bronchitis, and mild dyspnea exer- 
tion, which becomes severe when associated 
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with respiratory infections. Paroxysmal no: 
turnal dyspnea commonly encountered 
these patients but, unlike that the subje 
with left ventricular failure mitral 
sputum. Weight loss considerable 
may These evidences pulmonary 
ease may have been present from year 
Only very rarely does one encounter 
with history bronchial asthm 

and cor pulmonale. the past years 

Bellevue Hospital have only found suc 

patient. Many patients state that their 

sicians told them they had asthma, but 

began their forties fifties. likel 

that the evidences 

which these patients showed 

their physicians. However, 

structive breathing not peculiar 
lar bronchial asthma—it also 
manifestation emphysema. 

return the patients’ histories, despit 
cough and dyspnea they were able continu 
their usual activities until very bad 
monia’’ precipitated extreme dyspnea, rest- 


‘lessness somnolence, and ankle edema. 


precipitate period marked bronchospasm 
and anoxia. Evidences embar- 
rassment are usually manifest only shortly be- 
fore admission. Thus salient traits charac- 
terize the history such persons. First, the 
symptoms their pulmonary disease were 
present for considerable although variable 
period time before disability was 
apparent. Second, their pulmonary disease 
was not rapidly continuously progressive 
rather was marked periods remission. 
Unfortunately there symptom 
marks the onset the early com 
plications emphysema, and all too often 
not until hepatomegaly and edema are pres 
ent that our attention directed the 
culation. now known that rising 
output, pulmonary hypertension, and 
vated hematocrit value antedate the mani 
festations congestive and are 
well correlated with the level arterial oxy 


Circulation, Volume XXI, February 


Th 


240 


[POSIUM CONGESTIVE HEART FAILURE 241 


gel saturation. change arterial blood 
should raise the suspicion that circula- 
tor complications may develop. The onset 
event such cases, may the cause 
ses heart size seen serial films 
sing hematoerit level would confirm such 
spicion. Most the patients with overt 
pulmonale due emphysema have hyper- 
and moderate severe anoxia (satura- 
than per cent). One must remem- 
however, that the resting level arterial 
zen saturation alone not absolute 
found without it. probable that the dura- 
the hypoxie and state, 
the rapidity its onset, its severity, well 
determine whether not circulatory 
appear. patient whose ar- 
terial oxygen saturation suddenly drops 
low level (e.g. per cent) but who con- 
fined bed and vigorously treated may escape 
sequelae large measure because 
his severe state transient. the 
other hand the working man, unaware the 
precarious situation may progress into them 
fairly rapidly. true that his saturation 
may above per cent but exertion 
may fall much lower levels. 

examination the patient 
cor pulmonale due emphysema one 
tachypneic, orthopneic, and 
patient who coughing ineffectively 
bringing thick, tenacious sputum with 
His eyes may froglike, protuber- 
injected, and chemotic. The neck veins 
engorged and fill from below. should 
remembered that the neck veins many 
ients with emphysema but without heart 
‘ure are distended consequence the 
changes intrapleural pressure. Ret- 
filling will distinguish the ones with 
elevated venous pressure. The chest re- 
bles more than any other shape 
the manubrium raised upward and 
and there rounding ‘‘buffalo 
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the back. The patient uses the ac- 
muscles respiration. The authors 
have never seen Cheyne-Stokes breathing 
cor pulmonale the presence carbon di- 
oxide retention. The lungs are filled with 
wheezes, rhonchi, and rales unless broncho- 
spasm extreme, which case the chest 
remarkably quiet and breath sounds are al- 
most inaudible. Hydrothorax does not appear 
this form right heart failure. 
fluid present, another cause such pulmo- 
nary infection should sought. 
The heart enlarged, the rhythm regular 
and rapid, and the second sound 
may equal greater than the 
second sound. murmur may 
heard over the apical areas. 
gallop often present over the ensiform. The 
liver enlarged but ascites any magnitude 
not present. congestive failure the ex- 
tremities may may not show considerable 
edema. This type edema should not con- 
fused with that due peripheral 
stasis, which very common finding the 
patient with severe pulmonary insufficiency 
not failure who, bedridden because 
dyspnea, sits constantly with his legs over 
the side the bed. The fingers rarely show 
unequivoeal clubbing although may 
marked. 

The x-rays the chest reveal low dia- 
phragm, spaces, and 
enlarged hearts. The enlargement may 
quite marked, but confined the pulmo- 
nary arteries, right ventricle, and right atrium 
(fig. 1). One sees patient the 
fullblown congested state whose heart size 
appears within normal limits. However, 
the small vertical heart the emphysematous 
patient dilatation may not very large 
and only comparison with previous 
films that cardiomegaly defined. this 
information not available, cardiomegaly 
may only apparent after recovery from 
failure, when the heart returns its previous 
small size. The marked changes heart size 
the patient goes and out fail- 
ure and the rapidity with which this may 
happen (fig. lead one believe that dila- 


Figure 

Serial films 57-year-old man with emphysema and cor pulmonale. 
was admitted 11/4/58 with 3-week history increasing dyspnea and edema (see 
upper left). was allowed ambulation hospital, was given antibiotics and periods 
Bennett respirator but was not digitalized. 11/18/58 the heart size had greatly 
increased (upper right) and pulmonic systolic murmur and right ventricular gallop 
was digitalized and put bedrest. Film taken 11/26/58 (lower left) 
shows smaller heart and 12/18/58 when was longer failure, the 
heart size was normal (lower right). comparison the first and last films illustrates 
that the former actually depicted some cardiomegaly even though the cardiothoracic index 
was quite normal. 
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on, rather than hypertrophy, the major 
has pathologic confirmation (fig. 1). 

secondary emphysema are vari- 
and the record may quite normal. 
axis deviation, however, common 
they have cardiae disease, and therefore 
aid making the cardiae diagnosis. 
patients there may incomplete 
plete right bundle-branch block, and 
ively modest number the tracing shows 
pattern right ventricular hypertro- 
One should not refrain from making 
diagnosis cor pulmonale because 
presence left axis deviation, occa- 
position present. Prolongation the P-R 
Q-T intervals not encountered. The 
the right leads are sometimes 
considerable importance defining right ven- 
tricular disturbances. The waves may be- 
come negative during acute anoxic 
when the right heart enlarges, just well 
known acute pulmonary hyper- 
tension due pulmonary emboli. Later, with 
improvement, they may become normal again. 
arrhythmias are not part the 
picture but periods even the 
absence heart failure will produce paroxys- 
mal arrhythmias. These disappear with im- 
provement the anoxie state. Atrial nodal 
and even ventricular premature 
contractions coupled rhythm may 
seen the phase acute, recent, severe 
failure. Indeed, the authors 
now seen patients with cor pulmonale 
due emphysema who entered the hospital 
atrial flutter and this 
sist until anoxia was relieved; some 
this required number days. Atrial 
‘lation with rapid ventricular rate has 
been seen result marked over- 
‘he other hand, long-standing arrhyth- 
suggests diagnosis addition to, 
ins of, cor pulmonale. 
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word must added about the rate 
normal sinus rhythm these emphysematous 
subjects. When they are moderately anoxic, 
and because this, they tend have ventric- 
ular rates 100. When failure 
supervenes, this rate rises even higher and 
when either severe severe respira- 
tory distress present, sinus rhythm may 
extremely rapid; the fatest rate 
tachyeardia seen the authors was 215 
beats per minute time when dyspnea was 
severe but there was abnormality. 
Overuse bronchodilator drugs com- 
mon cause persistent sinus 
increase heart rate should also alert one 
episode increased anoxia the em- 
physematous patient but should also sug- 
gest the possibility gastrointestinal bleed- 
ing. Peptic uleers occur frequently 
emphysematous subject and may asympto- 
matic unless hemorrhage occurring. 
bleeding ruled out and failure 
absent, sinus tachyeardia will 
often indicate serious sign ad- 
pulmonary insufficiency. 

Certain tests are value confirming the 
clinical impression cor pulmonale due 
emphysema and following the course 
these subjects. The levels arterial blood 
oxygen and arterial carbon dioxide are pri- 
mary interest. These respiratory gases give 
sufficiency and, indirectly, the 
changes. The level affords direct 
information about increased red cell mass 
and addition, elevated, suggests that 
hypoxie state has been present for consider- 
able period time. Determination hemo- 
globin alone not satisfactory because these 
red cells although large are 
Although ultimately one tries evaluate pul- 
monary function completely possible, 
measurements lung volumes and maximal 
breathing capacity are not always feasible 
the state acute cardiorespiratory failure 
and must await the subject’s recovery. 

One might wonder somewhat the authors’ 
emphasis upon the blood gas determinations 
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BLOOD FLOW RESPONSE ON an 
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Figure 

Schema the response exercise emphysema 
with and without cor pulmonale. Each the 
individual patient. CCP, chronic cor pulmonale 
RVF, right ventricular failure; Hi, high; nor- 
mal; rest; Ex., exercise. With emphysema alone 
(column the patient can increase his cardiac out- 
put normal fashion whether not pulmonary 
hypertension present rest during this exer- 
cise. The rise blood flow will raise pulmonary 
artery pressures (PA,) but the right ventricle 
can tolerate this response its diastolic filling 
pressure does not exceed normal during 
the exertion. the right ventricular filling pres- 
sure does rise during exercise column even 
though blood flow increases normally euki- 
netic, abnormal cardiac phase present and 
physiologically this probably where cor pul- 
monale begins. When diastolic ventricular pres- 
sure elevated rest (column 4), more ad- 
vanced cardiac phase exists but, spite this, 
blood flow may still rise adequately. 
phases are shown columns and the right 
ventricle can longer increase its output normally 
and hypokinetic cannot increase all 
above the resting level (akinetic). 


judging cardiac function rather than upon 
hemodynamic evaluation such the meas- 
urement peripheral venous pressure. This 
pressure the emphysematous chest, de- 
termined the bedside, almost invariably 
too low. This error stems from 
estimation the atrial level the thorax and 
the use the very low frequency saline ma- 
nometer. 

tion cor pulmonale have been thoroughly 
explored recent years. The hemodynamic 
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alterations are great int 
but are not necessary information ing 
them, however, very helpful ing 
the course therapy. The cardiac 
though can elevated not always 
The elevation pulmonary artery 
covers wide but very high 
pressures (over 100 mm. Hg) are 
countered. Indeed, heart failure may 
when pressures are only moderately 
Right ventricular diastolic hypertension the 
rule right heart failure. Both the rec 
mass and the plasma volume are above 
the former usually being the more ted 
the two, and hence one often finds ele- 
vated hematocrit value. There 
all these circulatory measurements re- 
lief the severe anoxia and heart The 
level blood flow, even not above 
that found the congestive 
though the circulatory abnormalities cai 
returned virtually normal state rest, 
one must aware the response the 
emphysematous subject exercise. 
figure these individuals with emphysema, 
even they have never been heart failure, 
may develop considerable pulmonary hyper- 
tension exercise and the arterial saturation 
may fall below per cent. Those patients who 
have recovered from failure may also have 
normal increase blood flow but develop con- 
siderable pulmonary hypertension and rise 
right ventricular diastolic pressure. more 
severe degree hypoxia will also appear. 
Thus the stimuli that lead the reappear- 
ance the congested state may present 
during exercise although absent 
stimuli are hypoxia, pulmonary hypertension, 
and the elevated ventricular pres- 
sure. The last may well related salt and 
water retention. 

these patients with emphysema 
peutie efforts are directed treatment, not 
only the heart failure, but also re- 
sults pulmonary dysfunction, anoxia, 
stant finding those patients with 
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who develop complications, 
-re little evidence indicate that hyper- 
itself produces them. Carbon dioxide 
ention, however, part responsible for 
cerebral symptoms that these patients may 
play, particularly somnolence and 
irritability, and paranoia may 
The mental status these subjects 
acute cardiorespiratory failure may inter- 
with therapy. The apprehension, distrust 
personnel, and irritability which they dis- 
can only overcome constant super- 
well for the physician advise the 
staff that the disagreeable personality 
these subjects demonstrate due largely 
and major manifestation their 
disease. 

The importance bed rest cannot over- 
emphasized, since has been shown that the 
arterial blood oxygen saturation, already low 
rest, much lower exertion and 
may even fall per cent this type 
emphysematous subject. Adequate fluid in- 
take and particularly adequate in- 
take must almost these weak 
patients. 

pulmonary infections are paramount im- 
the interference with gas exchange 
that attack these must vigorous and, 
possible, early. Vaporized bronchodilators 
ised with without positive-pressure ap- 
paratus are often quite effective alleviating 
bronchospasm and mucosal edema. The ad- 
vintage the aerosols now use that small 
are effective and without side reactions. 
drops these preparations diluted 
equal volume water saline and 
ven every hours represent sufficient dos- 
than drops these drugs per treat- 
nt, and the authors have never seen toler- 
develop even after years usage. When 
ger amounts are used intervals between 
ninistration are shorter than hours, then 
tremors, hyperexcitability fol- 
Swallowing even small amounts 
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these drugs may produce severe epigastric 
pain. Aminophylline suppository slow 
infusion often effective relieving extreme 
bronchospasm. 

The patients who reach the critical state 
cor pulmonale with failure almost invariably 
have infection the bronchopulmonary tree. 
The detection such infection may rest 
entirely symptoms increasing dyspnea, 
cough, and change the quantity quality 
the sputum. There may however de- 
tectable change the physical signs the 
chest, and x-rays often fail demonstrate 
diffuse lobular pneumonia. Fever and leuko- 
cytosis are more often than not absent. 
examination the sputum usually 
reveals several organisms each which could 
the responsible agent (hemophilus influ- 
enzae, staphylococcus aureus, 
and gram-negative enteric bacilli) but one 
Because the difficulty 
defining the exact identity the infective 
agent (and viral etiology has not been ex- 
these infections are handled much 
one would pneumonia unknown etiol- 
ogy. The authors have been impressed the 
fact that infection not attacked directly 
and intensively, little progress made 
alleviating the cardiopulmonary distress. An- 
tibiotics are used every case one cannot 
ignore what might ordinarily considered 
trivial respiratory infection because the pa- 
tients not tolerate well any further en- 
croachments their pulmonary reserve. The 
loss even small area functioning lung 
tissue result infection may sufficient 
precipitate severe pulmonary insufficiency. 
Clearing the air passages secretions and 
exudates vital. the patient can cough 
should regularly encouraged so. Not 
infrequently the sputum thick and tena- 
cious that steam inhalation and tracheal 
tion must employed. individuals with 
marked obstruction due bronchial plugs 
bronchoscopy may life saving. Because 
the patient’s dyspnea and weakness postural 
drainage not feasible. have not found 
necessary use tracheotomy our and 
indeed have been discouraged from its employ- 
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Table 
Studies Arterial Blood Gases Influenced 
the Bennett Respirator Pneumatic Balance 
Resuscitator (PBR) Two Subjects with Emphy- 
sema 
Arterial Blood 


Patient State = 
for min. with 
40% 
for min. 
respirator therapy 
hour off PBR 7.36 


ment because the complications that arise 
from its presence. Potassium iodide and other 
expectorants are not very helpful. 

Frequently the above measures will improve 
ventilation sufficiently that more effective 
gas exchange ensues. this not the case, 
oxygen must supplied. The hazards ad- 
ministering this gas high concentration 
patients with are well 
and must given with assisted respiration 
means respiratory aid. While true 
that low concentrations oxygen can given 
intermittently unaided res- 
pirator without inducing coma, the carbon 
dioxide tension the arterial blood rises 
precarious levels and unfortunately the pa- 
tient cannot persuaded discontinue this 
form oxygen therapy. 

number respirators are available which 
can employed aids ventila- 
tion. Although each these operates 
somewhat different fashion, the ultimate aim 
all improve alveolar ventilation 
such way that not only more oxygen con- 
veyed the alveoli but also carbon dioxide 
more effectively eliminated. With some 
these aids, ventilation may improved 
such extent room air that adequate oxy- 
genation occurs even without the use high 
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presence carbon dioxide retention any 
pirator that depends upon the subject’s 
ating the cycling mechanism volunta 
inspiration should not used with 
cent, one faces the same hazard that 
oxygen therapy with unassisted respirati: 
Under these circumstances, the patient 
comes rapidly saturated with oxygen duri 
the first few breaths, the stimulus 
diminished. Studies the effects 
respiratory aids blood gases have confirm 
rise arterial saturation and decrease 
carbon dioxide tension, however, may 
quickly dissipated (table once the 
tor removed from the patient. Prolong 
use the aid, hours per day, and 
each oceasion, will eliminate the fluctua- 
tions levels anoxia and promote 
cant lowering carbon dioxide The 
tank respirators are boon handling 
semicomatous subject one whose 
sion precludes covering his face with mask. 
Any desired oxygen concentration can used 
with these tank respirators. The constant pres- 
ence understanding medical attendant 
better than any sedation securing 
cooperation the sufferer when using any 
these respirators. 

far the discussion has centered 
the treatment the pulmonary insufficiency. 
The specific therapy the patient 
failure with cor pulmonale the same 
would used heart failure due other 
forms heart disease, that is, adequate 
talization, low-salt diet and, when necessary. 
mereurial diuretics chlorothiazide. 
must remember that one cannot rely solely 
the heart rate index full 
tion, the patients tend have rapid 
rates, not only because failure, but 
result anoxia. Even when heart 
not present, they tend have resting 
tricular rates 100, and, digita 
dosage increased combat this rapid 
intoxication may result. 
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fhe state these patients 
idvantageous because promotes in- 
venous return failing right ven- 
pulmonary hypertension. 
patients, when the lesser circulation be- 
abnormal, blood flow and 
cous responses directed toward 
satisfaction tissue oxygen needs the 
anoxia, they are normal man. 
blood volume means phlebotomies. 
particularly the acutely ill patient. 
most the preceding therapies should 
instituted prior blood letting. The vol- 
venous blood removed may vary from 
300 ml. 500 ml. each phlebotomy, and the 
use vacuum bottle makes the withdrawal 
this fluid fairly easy. Serial measure- 
ments the hematocrit and hemoglobin will 
the amount blood that must re- 
moved return the hematocrit value 
per cent without reducing the hemo- 
important emphasize that phlebotomies 
should not done more often than every 
days. Repeated phlebotomies initially 
may have little effect the elevated hema- 
value until considerable volume has 
heen withdrawn. 


The dangers sedation subjects with 
failure due emphysema 
well known. Since every effort being 
improve ventilation and clear the 
passages secretions the pres- 
the use morphine, meperidine, and 
are contraindicated. Barbiturates and 
have also proved deleterious. 
‘ation absolutely necessary, chloral hy- 
ean administered. The chest pain 
not been our patients. The 
chest and high epigastric pain, have 
‘ed, was the consequence either 
mentioned above have not 
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quired. word warning must added here 
about the use nitroglycerin these anoxic 
subjects. This drug, powerful peripheral 
when coupled with another sys- 
temic vasodilator such hypoxia, can pro- 
duce profound peripheral vascular collapse. 

The use steroids has been but 
our experience the complications, namely 
gastrointestinal bleeding and fluid retention, 
following therefrom have been more serious 
than the benefits function said 
accrue. 

pursued unremittingly, all these meas- 
ures will result improved pulmonary fune- 
tion, reduction and even abolition pul- 
monary hypertension rest, and relief 
right heart failure. fact, has been our 
experience recent years that the problem 
heart failure per can almost invariably 
resolved these subjects. The pulmonary in- 
sufficiency, however, remains the important 
and sometimes fatal disability. When heart 
failure persists despite the measures discussed 
above, one should reconsider the diagnosis, 
unlikely that emphysema alone the 
primary cause the difficulties. 

Once the patient has recovered from the 
acute episode cardiopulmonary 
ficiency, all efforts are directed maintain- 
ing him free circulatory complications and 
optimal state pulmonary function 
possible with modern methods. These pa- 
tients should followed regularly and 
frequent intervals, even when they are doing 
well, not only for appraisal the usual 
cal means, but also for evaluation certain 
simple physiologic measurements. 

One can obtain essential information con- 
cerning pulmonary function from analysis 
the arterial blood for its oxygen saturation 
and the carbon dioxide content, associated, 
possible, with determination the arterial 
pH, that carbon dioxide tension can also 
the emphysematous patient 
with cor pulmonale well controlled, there 
are only minor fluctuations arterial blood 
oxygen saturation and carbon dioxide content. 
The with which these determina- 
tions need made depends upon many 
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factors, and our experience may vary from 
months, depending upon the severity 
the individual patient’s disease and the 
complications. The oxygen 
saturation may vary much per cent 
repeated monthly samplings but usually 
patient doing well; the carbon dioxide ten- 
sion generally lies the range 
mm. when the patient well controlled. 
necessary obtain such data because 
the patient’s condition clinical examina- 
tion alone. The acute respiratory infection 
apparent patient and physician alike, but 
there may imperceptible and 
gradual change that only 
serial laboratory determinations. The cause 
this gradual decline pulmonary fune- 
tion not always clearly demonstrable, but 
tion the pulmonary regime. 
Advice concerning the physical activities 
given individual basis. The persisting 
dyspnea and fatigue limit exertion but the 
patient should encouraged operate 
least that limit. Since the arterial satura- 
tion may fall considerably exercise some 
these cases, sudden strenuous exertion 
best avoided. Airplane travel may hazard- 
ous unless the cabin adequately pressurized. 
Vaporized bronchodilators are 
temically times day. The inhalations 
should taken until the prescribed volume 
fluid has been dispensed this generally re- 
quires minutes. few puffs the 
medication are inadequate. Those fortunate 
individuals who possess respiratory aid and 
use regularly hours every day have 
been maintained far better state alveo- 
lar ventilation than prior its use. Smoking 
must discouraged, and numerous ocea- 
sions renunciation this habit has made 
striking change the patient’s clinical state. 
The course the patient with emphysema 
large measure determined the fre- 
These infections may not only precipitate 
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acute cardiopulmonary failure but often, 
their poor resolution, destroy 

functioning lung tissue. Obviously inten 

sive treatment antibiotics even seem 

ingly minor infection mandatory. 

necessary use different antibiotic 

time each new infective episode, and 

drug repeatedly there seems 

reason try different agent. Whether 

not prophylactie therapy will abolish some 

these recurrent infections not yet 

nor the relative value continuous inter 

mittent programs the effectiveness vari 

ous drugs. preliminary study conducted 
Bellevue Hospital Davis 

indicates that although prophylaxis changed 
the flora the sputum and even reduced 

number lower respiratory tract infections 
the treated group, the infection rate was 
still high this group that the effect 
the drugs was considered minimal. 

repeated measurements the 
level show increasing red cell mass, phle- 
botomies are performed indicated. Obvious- 
the hematocrit level may measured from 
the arterial blood sample drawn for blood gas 
analysis, but venous blood, properly drawn 
(that is, without use tourniquets) will suf- 
fice. the patient who must repeatedly 
phlebotomized—and this may vary from bi- 
monthly biennially—iron-containing foods 
should not withheld, this will not de- 
press red cell formation and serves 
only increase the hypochromia. 

The patients who have been fail- 
ure are maintained digitalis preparations. 
This attitude dictated the fact that 
numerous occasions patients who 
drug stopped for one reason another have 
returned with evidences heart failure. The 
reason for this may depend 
the fact that even though these subjects may 
have normal pulmonary artery pressures 
rest they will develop pulmonary hyperten- 
sion and anoxia exertion. However, 
not our custom institute digitalization 
patients with emphysema who have never 
shown any evidence heart failure. One 
must always remember that cough and 
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are symptoms pulmonary and not car- 
dysfunction these patients, and hence 
ire not indications for digitalis mercurial 
the absence right heart failure. 

Following the progress the emphysema 
means serial chest x-ray films not 
helpful except the diagnosis com- 
pulmonary infections. Repeated 
heart size, however, are use- 
ul, since has been shown that the heart 
liminishes size once heart failure 
ieved. Similarly, increase heart size 
hese patients suggests the onset heart fail- 
ire even though the clinical manifestations 
peripheral congestion may not yet pres- 
ent. 

Diamox another useful adjunct. not 
only aets but may also pro- 
elimination carbon dioxide. Inasmuch 
this drug produces acidosis, 
should discontinued the patient with 
acute respiratory insufficiency the 
danger acidosis. However, 
those patients who are improving result 
the other measures mentioned but who 
nonetheless continue show 
often lowering carbon dioxide 
tension. 

Silicosis 

The appearance cardiae complications 
secondary pneumoconiosis has been noted 
predominantly and anthracosili- 
subjects. Silicosis can divided into 
(or nodular) silicosis and 
silicosis (massive fibrosis pseudo- 
tumoral form). This subdivision 
when cardiovascular complications are con- 
sidered. Right heart enlargement 
quently seen with simple 
unless there coexisting emphysema.* How- 
ever cor pulmonale frequent 
found that per cent miners with anthra- 
have right ventricular hypertrophy 
autopsy. Furthermore the re- 
ported from Gough’s service, based 358 
autopsies Welsh coalminers with pneumo- 
indicate that right heart failure was 
more frequent cause death (23.7 per cent) 
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than tuberculosis (13.7 per cent). Since 
therapy has made such strides 
recent years, obvious that cor pulmo- 
nale will soon far outstrip the 
major complication silicosis. 

The pathogenesis right heart enlarge- 
ment, with without failure, secondary 
silicosis still being investigated and there- 
fore definitive outline this phenomenon 
can given. Physiologic studies are under- 
way that should elucidate the 
problem the same way has been done 
the pathogenesis cor pulmonale due em- 
physema alone. has been assumed that 
silicosis, other lung diseases producing 
cor pulmonale, pulmonary artery hyperten- 
sion represents the major physiologic cause 
for the right heart enlargement and eventual 
failure. The inciting mechanisms 
hypertension may include not only 
encroachment on, and destruction of, 
the pulmonary vasculature 
(particularly the lesions seen complicated 
but also the effects 
anoxia. The solution the problem 
greatly complicated the fact that silicosis 
very frequently accompanied pulmonary 
emphysema. This not only-the perifocal type 
involving the lung tissue surrounding the sili- 
and nodules, but also the 
type, which itself the 
monest cor pulmonale. Bullous areas 
and pulmonary well bronchiolar infee- 
tions, all which may impair respiratory 
gas exchange, are also frequent complications. 
whose exhaustive monograph our 
most adequate appraisal cor pulmonale due 
pneumoconiosis date, reports the de- 
tailed pathologic findings 100 cases dying 
right heart failure. There were cases 
complicated (massive fibrosis) 
whom all but had obstructive emphysema. 
There were cases simple silicosis, all 
whom had considerable obstructive well 
emphysema; and the remaining 
had advanced obstructive emphysema 
their main lesion associated with few coal 
nodules and little perifocal emphysema. 
Thus, this series 100 cases with fatal 
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right heart failure due pneumoconiosis, 
had obstructive emphysema. Finally, 
small series silicotic patients studied 
obstructive emphysema always played 
significant role the pathophysiology when- 
ever cor pulmonale was present. 

These observations raise very important 
does cor pulmonale occur the 
subject who has emphysema? The answer 
not definitely known, but the implications are 
latory complications silicosis may greatly 
not entirely the result the disturbances 
secondary the alveolar hypoventilation 
emphysema. 

may well that the vascular lesions de- 
tumoral) complicated forms silicosis are 
such produce this fixed type pulmo- 
nary hypertension but this has not been shown 
yet. Furthermore, Lavenne* has noted the 
relief right heart failure these patients 
following treatment, suggesting that there 
may some measure reversibility even 
such severely altered pulmonary vascula- 
ture. observed that these bouts failure 
almost always followed acute respiratory in- 
fections and that the silicosis these cases 
was accompanied emphysema, that an- 
oxia again may the more important mech- 
anism. 

probable that the subject 
both mechanisms for the production cor 
lesions and anoxia—co- 
exist varying proportions, and their impor- 
tance any single case depends the rela- 
tive extent the vascular lesions and the 
obstructive emphysema. 

From what has been said seems apparent 
that one diagnoses the presence cor pulmo- 
nale the subject much the same 
manner one does the emphysematous 
Moreover, the success therapy 
will depend the ability alleviate anoxia. 
The therapies described for the management 
emphysema are applicable here. 


Neuromuscular Diseases 
Central nervous system lesions that lead 
depression the respiratory center well 
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the lesions poliomyelitis, 
disease, and other my: 
pathic diseases—may result alveolar hyp: 
ventilation and cor pulmonale because 
muscles respiration are not properly 

lated are themselves too weak 

their function adequately. The lungs then 
selves are normal. Treatment consists almo: 

exclusively combating intercurrent 

nary infection and maintaining adequat 

ventilation use respirators. The prog 
nosis these rests with 

progress the primary disease although 

heart failure may reversible. 


Structural Deformities Chest Cage 

and surgical alterations 
the chest cage may disturb the mechanics 
breathing such severe degree that hypo 
ventilation with anoxia and hypercapnia 
pear and circulatory disturbances follow. This 
commoner for these subjects with chest 
formity develop the respiratory gas and 
circulatory alterations because 
current bronchopulmonary infections 
accompanying emphysema. 
again revolves around provision adequate 
gas exchange means respirators and at- 
tack upon the infections. Both positive-pres- 
sure and tank respirators have been used 
successfully these patients. Vaporized bron- 
chodilator drugs are not always effective and, 
tinue them. Obviously may extremely 
difficult delineate heart size such chests. 
Obesity 

certain fat people disturb- 
ances can appear association with alveolar 
hypoventilation. Although the ultimate mech- 
anisms are not well agreed 
that the excess fat plays large role. This 
best demonstrated the fact that weight 
loss initiates reversal the syndrome. The 
lungs themselves appear normal but there 
may increased need for gas exchange 
result the masses fat. Whether, addi- 
tion, there must also exist disturbance 
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‘spiratory control centers the central 
ervous system remains proved. 


Fibrosis the Pancreas 


this disease children, the bronchial 
obstruction due viscid 
ecretions and infections produces 
that seen the adult with 
ive emphysema, and therapy 
auch the same both groups. Efforts thin 

Bronchiolitis 

This other common cor pulmonale 
usually acute respiratory illness without 
antecedent symptomatology. diffuse 
inflammatory reaction associated with intense 
which can rapidly initiate alve- 
olar hypoventilation. With treatment 
and infection, the patient may 
have further cardiopulmonary dysfunction. 


Diseases That Produce Cor Pulmonale Reduction 
the Pulmonary Vascular Bed 

This type cor pulmonale, contrast 
that seen with alveolar hypoventilation, de- 
velops the late stages the diseases that 
cause and characterized pulmonary 
hypertension, which far has appeared 
irreversible. 


Multiple Pulmonary Emboli 


Although this considered rare cause 
pulmonale, are being encountered 
increasing number result more careful 
attention diagnosis. The site origin 
the emboli usually the pelvie leg veins. 
There higher incidence women than 
men. women one almost always finds his- 
pregnancy, either term inter- 
rupted abortion, inflammatory 
disease prior the onset symptoms. men 
plexus leg veins are noted 
the emboli. Embolization may 
recurrent over several years with result- 
ant obliteration narrowing many the 
smaller vessels. The chronicity indicated 
specimens which evidences 
sclerosis, recanalization, and recent emboli 
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found the same section. 
These vascular seldom cause pulmo- 
nary that can detected clinically. 
some instances may impossible dis- 
tinguish such lesions from those due the 
pulmonary arteritides with intravascular 
thromboses unless the lungs are only part 
patients with longstanding pulmonary hyper- 
tension, right ventricular hypertrophy often 
quite marked contrast subjects with 
emphysema, whom only dilatation minor 
hypertrophy may seen. 

The onset this illness may difficult 
determine. Complaints sudden bouts dys- 
pnea associated with chest pain 
and sometimes accompanied minor 
tysis may elicited for several years before 
evidences right heart enlargement appear. 
The source the emboli may not readily 
apparent. Frequently the x-ray and electro- 
cardiogram reveal abnormalities during 
the early phase the illness. Because the 
paucity objective findings early the dis- 
ease, these patients are often designated 
psychoneuroties, especially since weakness and 
fatigue are prominent symptoms this point. 
Ultimately one confronted with 
patient with large arteries and 
right heart enlargement whom 
may not marked. The electrocardiogram 
first right ventricular change in- 
version the right precordial waves but 
eventually most these individuals show the 
characteristics right ventricular hypertro- 
phy. When right heart failure appears 
usually intractable and marks the onset the 
phase rapid deterioration. The ensiform 
gallop reliable physical sign heart fail- 
ure. The total course this disease may last 
years, although, general, heart fail- 
ure appears late. Except for treatment 
heart failure, therapy almost nonexistent, 
the illness rarely diagnosed until 
far advanced. Hence the efficacy anti- 
coagulants not known. the diagnosis 
made prior extensive destruction the bed, 
ligation the offending veins even the in- 
ferior vena cava can life saving. Drug 
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therapy directed the hypertension, far 
has been 

Tests cardiopulmonary function may 
help confirm the clinical diagnosis. There 
are marked hyperventilation and low carbon 
dioxide tension the arterial blood. the 
stage heart failure there usually arterial 
oxygen unsaturation that may low 
per cent rest, falling markedly exer- 
cise. The unsaturation probably springs from 
combination changes, namely, reduc- 
tion the diffusing surface the pulmonary 
bed and the development intra- 
vascular pulmonary shunts. Some increase 
and hemoglobin may present. 
These patients may have the highest pulmo- 
nary artery pressures found cor pulmo- 
nale and their cardiae output usually low. 
The hypertension probably the major de- 
the anoxia seldom severe and blood volume 
only slightly abnormal. 


Syndrome Alveolar-Capillary Block 

Under this general heading come the dis- 
eases that produce lesions the alveolar- 
membrane and that are character- 
sions and reticular fibroses undetermined 
These patients offer some interesting 
contrasts those patients with cor pulmonale 
due emphysema. The respiratory illness 
usually short, unremitting, progressive and 
associated with extraordinary 
and little There obstructive 
breathing, and the lungs may clear 
physical examination may show widespread 
some these patients death from 
the rapidly worsening pulmonary insufficien- 
may before evidences in- 
sufficiency appear. those who develop 
heart failure, irreversible and very often 
terminal event. This quite different from 
patients with emphysema whom heart fail- 
ure may occur any time the course 
the disease when severe acute anoxia super- 
venes and whom heart failure may com- 
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pletely reversible and preventable. 
interest that the authors have heard basa 
only patients with irreversible 
hypertension, i.e., those with fibrosis 
bolization. The findings chest x-ray 
pend course the nature the 
nary disease. the hilar and paramediastina 
areas are markedly fibrotic, the definition 
cardiomegaly may difficult. The electro 
cardiographic alterations are the same 
seen multiple emboli and are 
expression progressive right heart hyper 
trophy. these subjects with 
diffusion due thickness the alveolar capil 
lary membrane reduction its area 
studies cardiopulmonary funetion will 
dicate the defect. The resting arterial satura. 
tion only slightly, most moderately, 
decreased, and carbon dioxide levels are not 
elevated and may even diminished when 
hyperventilation severe. Pulmonary hyper- 
tension and right heart enlargement may 
present before even moderate anoxia appears 
rest, therefore seems likely that anatomic 
lesions are primarily responsible for the de- 


the lung disease progresses and severe an- 
oxia either the end stage because 
complicating pulmonary infection 
focal emphysema, its effects are superimposed. 
Heart failure usually not seen until severe 
anoxia present rest. contrast pa- 
tients with multiple emboli, these subjects 
have high resting cardiae output but 
oceurs uncommonly, except the termina! 
phase. The exact stimulus for this hyperkinet- 
flow unknown. 

obvious then that therapy cardiac 
failure due pulmonary fibrosis 
pulmonary granulomas, with their irrever- 
sible pulmonary hypertension, cannot ex- 
cor pulmonale due emphysema. 
theless digitalis may reverse evidences fail- 
ure and should administered and main- 
tained. Polyeythemia not frequent com- 
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but present should relieved. 
‘ention pulmonary infection great 
portanee. The use oxygen the usual 
nieal means satisfactory and en- 
emphysema with its dangerous 
pereapnia. 

There yet little direct therapy for the 
imary pulmonary disease these patients. 
reasonable suggest that until better 
studies are available all forms 
pulmonary fibrosis physical exertion should 
possible that right heart strain can mini- 
the granulomas the use steroids 
offered some hope limiting the cellular 
causing the syndrome alve- 
olar-eapillary block. However, not always 
possible control the degree pulmo- 
fibrosis that results from hormonal 
treatment. 


Chronic Pulmonary Diseases Seen 
Association with Certain Forms 
Organic Heart Disease 

pulmonary diseases capable pro- 
ducing abnormalities may occur 
along with heart disease. Usually. 
however, when these two disease entities 
exist the patient does not present with the 
the nature the pulmonary disease (and this 
most frequently some form emphysema) 
tion, probably advisable avoid the 
diagnosis cor pulmonale. The reasons for 
this are the following: (1) the course 
prognosis are almost always dominated 
heart disease; (2) therapy must 
both diseases into consideration and the 
will depend upon the stage the or- 
heart disease; (3) disturbances gas 
these combined states are rarely 
severe patients with uncomplicated 
pulmonale. Since anoxia seldom marked 
are present. patients with or- 
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ganic heart disease develop evidences con- 
gestive failure with minor degrees unsatu- 
ration. Indeed the levels anoxia which 
failure seen are those one would gratified 
able maintain patients with uncom- 
plicated cor pulmonale. the other hand, 
this level unsaturation probably acts 
deleterious fashion upon the primarily dis- 
turbed ventricular myocardium. The fact that 
the patient with cor pulmonale develops heart 
failure much lower levels saturation than 
does the one with heart disease sug- 
gests that the former the integrity the 
myocardium has been fairly well preserved. 
One does not usually see marked 
spite severe emphysema the presence 
organic heart disease. This probably stems 
from the hyperventilation these individuals 
demonstrate when the congestive state. 

The presence enlarged left ventricle 
left atrium precludes making the solitary 
diagnosis cor pulmonale. Conversely, there 
practically form acquired organic 
heart disease that results isolated enlarge- 
ment the right heart and pulmonary ar- 
teries. Pure mitral stenosis, hemo- 
dynamically important enough produce 
right cardiomegaly, usually 
some left atrial abnormality. 

few comments should added concern- 
ing therapy patients with organic heart 
disease and pulmonary disease. The 
minimal degree carbon dioxide retention 
the majority these cases reassuring 
considering oxygen therapy and permits the 
use high oxygen concentrations without 
risk The presence arterio- 
heart disease warrants caution 
the use bronchodilators 
and angina may complica- 
tions these drugs. Aminophylline adminis- 
tered suppository infusion often 
satisfactory substitute. bronchospasm and 
infection are severe, one should not 
hesitate use mechanical respirators. The 
type respirator that requires the 
subject initiate the inspiratory cycle may 
prove intolerable those with primary heart 
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disease. one supplies apparatus with 
very low opening inspiratory pressure, 
well very high rate instantaneous flow, 
the respirator acceptable. The tank type 
respirator can also used. 


Summary and Conclusions 

number different forms pulmonary 
dysfunction are now recognized causing 
cor pulmonale, and the disease processes act- 
ing agents are numerous and vari- 
able. There are however only patho- 
mechanisms that compromise the 
heart, and upon knowledge these depends 
therapy. 


Summario Conclusiones Interlingua 

differente formas dysfunction pulmonar pote esser 
corde pulmonal que processos patho- 
logic fungente como agentes numerose 
variabile. Tamen, existe solmente mechanismos 
fundamental que affice corde, 
therapeutic. 
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CLINICAL PROGRESS 


The Correlation Between the Electrocardiographic 
Patterns Ventricular Hypertrophy 
and the Anatomic Findings 


trophy with the anatomic findings offers 
firm basis for appraisal the accuracy 

The attempt make such correlation, 
have value, however, must based 
upon certain careful considerations. The ana- 
evidence ventricular enlargement 
must approached. Separating the 
right and left ventricles and weighing and 
measuring each the ideal manner deter- 
mining individual chamber hypertrophy. This 
was the method employed (with slight varia- 
tion) Herrmann and Wil- 
and Stofer and How- 
ever, this tedious process, and accurate 
division and apportionment the interven- 
tricular septum the appropriate ventricle 
frequently poses problem. alter- 
native and easier method, advocated Fulton 
and and employed in- 
volves cutting the right ventricle free its 
junction with the interventricular septum and 
considering the latter part the left ven- 
tricle. The weights the normal ventricles 
determined these investigators are listed 
table The normal left ventricular/right 
ventricular weight ratios are also given. 

The anatomic division the septum into 
right and left ventricular components the 
past has been source difficulty and in- 
More recent have 

From the Cardiae Laboratory, Cincinnati General 
Hospital, and the Department Internal Medicine, 


nati, Ohio. 


shown that the right and left septal mass: 

can separated. has also been shown th: 

the upper two thirds the septum the le: 

septal mass constitutes per cent 

the total septal left 

hypertrophy (LVH) the left septal 

forms more than per cent the total 

right ventricular hypertrophy (RVH) 
right septal mass may comprise per 

more the septal 

The majority studies dealing with 
and correlations. 
however, have not included such 
ration the ventricular muscle mass. In- 


stead, they have been based upon 


measurement the thickness the free wall 
the right and left ventricles the deter- 
mination the total heart weight. The 
total heart weight varies with the sex, body 
length, and and ranges roughly from 
200 400 Most workers consider that 
order diagnose RVH adult the 
greatest thickness the right ventricle must 
mm. more, and diagnose LVH the 
greatest thickness the left ventricle must 
(or 14) mm. more. Care must 
taken not include the papillary muscles 
this measurement. studies from our labo- 
ratory the additional stipulation was mace 
that the total heart weight exceed one 
ard deviation above the mean normal pre- 
dicted for the body length according Zeek 
RVH may not included 
this last criterion, since, has been pointe 
Fulton and the right 
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VENTRICULAR HYPERTROPHY 


Vormal Ventricular Weights 


Table 


Total ventricular 


Author No. Gm. Septum Gm. weight Gm. LV/RV 


Year Range 


Lewis 35-60 54-117 


Range 


Range Av. Range Av. Range Av. 


Herrmann and 


Fulton al. 23-68 48-123 


1952° 


Stofer and Hiratzka 61.87 
(54 males) 
(28 females) 
49.75 
9.80 


21.65 


Jones 


9 


t** 


LV: Left ventricle; RV: Right ventricle; LV/RV: Left ventricular/right ventricular weight 
ratio; LVH: Left ventricular hypertrophy; RVH: Right ventricular hypertrophy. 

LV/RV above 2.20 left ventricular 

below 1.50 right ventricular 


LV+S/RV ranges from 2.3 3.3 normally; isolated RVH this ratio always less than 2.° 


Free wall Gm. more right ventricular preponderance may 
small hearts with right ventricular weights less than 


muscle mass may some cases 
without the total heart weight being abnormal. 

have been developed over the years for the 
diagnosis RVH, LVH, and combined ven- 
tricular hypertrophy (CVH). These have been 
largely empirical and some have proved un- 
reliable. The ideal 
‘eria for ventricular hypertrophy would indi- 
vate all cases hypertrophied right left 
ventricles and would not diagnose any nor- 
nal eases. This not possible with presently 
criteria. 

Résumé Electrocardiographic-Pathologic 

Correlation Studies 

veft Ventricular Hypertrophy 

The diagnosis LVH 
one the easiest and one the most im- 
ortant diagnoses made from the 
electrocardiogram. The many criteria that 
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Free wall LV+S normally less than 190 when 250 Gm. more indicates 


being based upon abnormal left axis deviation, 
high voltage left precordial leads, delayed 
left ventricular activation time, ST-segment 
and T-wave abnormalities. 

Noth, and analyzed the pre- 
cordial electrocardiogram pathologically 
proved cases LVH, and eases which 
the heart was normal autopsy. They found 
that the normal electrocardiogram and the 
LVH pattern could not differentiated from 
the amplitude the waves and 
alone. the cases LVH, (41 per 
cent) showed Q-R duration 0.05 second 
longer. The average weight this 
group was 610 Gm. (10 per cent) 
showed borderline values (Q-R 0.048 
0.049 0.038 0.039 second) and the 
cardiac weight averaged 569 Gm. Forty-two 


1.74 
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119.78 307.43 
13.88 
96.39 244.61 
18.40 23.05 


258 


cases (50 per cent) showed normal Q-R 
duration and had average weight 
536 Gm. found general 
trend toward inereasing duration Q-R 
with inereasing heart weight but many indi- 
vidual exceptions were encountered. inter- 
est was their observation that cases ana- 
grams. 

Levine and studied cases that 
satisfied the criteria 
for LVH. 

autopsy all cases showed 
Scott and 100 cases 
autopsy-proved isolated LVH adults. Eight 
for the diagnosis LVH 
were then subjected analysis these 100 
cases. The criteria and Soko- 
were found give the highest number 
positive diagnoses. One more Wilson’s 
criteria were present per cent cases. 
However, was observed that minimum 
these criteria were required, only 
per cent the cases showed positive diag- 
noses. One more Sokolow’s criteria were 
found per cent cases. Similarly, 
more these criteria were required, the 
number positive diagnoses 
per cent. 

The incidence the various types elec- 
criteria encountered this 
series 100 cases isolated interest- 
ing: ST-segment T-wave abnormalities (67 
per cent) prolonged Q-T (48 per cent) high 
voltage (29 per delayed onset the 
intrinsicoid deflection, prolonged 
the QRS (28 per cent) ratios derived from 
these findings (57 per cent). The horizontal 
heart position was encountered per cent 
while abnormal left axis deviation (—30° 
more) per cent. 

There were cases which early LVH 
was missed all criteria. significant asso- 
ciation was found between increasing heart 
weight and increasing accuracy diagnosis 
Sokolow’s was emphasized that 
this study tested only the positive findings 
according the various criteria cases 


proved LVH. did not test the specificity 
these that is, the fals 
positive diagnoses. 

Chou and attempted evalu 
ate the specificity these same 
graphie criteria the diagnosis LVH. 
autopsy findings 100 cases diagnosed 
LVH the electrocardiogram were analyze: 
with regard ventricular 
trophy. The 
were made with the combined criteria 
ously all cases the tracings wer 
taken within months before death. case 
myocardial infarction were included. Ther: 
were cases with isolated LVH, wit! 
CVH, with isolated RVH, with ventric 
hypertrophy, and with 
hypertrophy. The cases with 
hypertrophy included with 
weight but normal ventricular measurements 
and cases with normal heart weight but 
creased ventricular measurements. 
positive, false positive, and questionable groups 
failed reveal any distinguishing features 
among the various criteria. 

Selzer and have also recently 
approached the problem the reliability 
the electrocardiographic diagnosis LVH. 
They studied 108 tracings that demonstrated 
the pattern LVH the same 
employed our earlier 
which autopsy findings were avail- 
able. These workers relied upon total 
considering abnormally heavy those hearts 
weighing more than Gm. above the upper 
limit normal according Zeek’s 
Some the hearts this study, however, als 
showed evidence RVH, 
less. They encountered cases whic 
the diagnosis LV! 
was confirmed pathologically, 
which the hearts were borderline hype 
trophy, and which there was anatom 
heart weights was there demonstrable 
for hypertrophy. The majority 
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ients this group died malignant disease 
showed considerable emaciation. They 
the frequency the main classes 
criteria: high voltage, 
ventricular activation time, and 
alterations. their cases autopsy- 
LVH, these criteria were encountered 
71, 40, and instances respectively. 
interest were the observations 
cases without LVH which these 
‘eria were found 16, and times respec- 
ively. Thus, any these electrocardiographic 
may the absence anatomic 
Nineteen the proved cases LVH 
horizontal heart position. There 
vas only slight preponderance this posi- 
‘ion the heavier hearts than the lighter 
and false-positive cases. Eleven their 
proved LVH also had RVH, 
vet displayed LVH the electrocardiogram. 
These authors suggest that CVH may tend 
rotate the mean electrical axis more verti- 
cal position. While high voltage the pre- 
cordial leads was the most sensitive criterion, 
being present most cases the series, 
was also most frequently responsible for 
false diagnosis LVH. somewhat surpris- 
ing finding was their observation that the 
prolonged ventricular activation time was the 
least reliable sign. Also interest was the 
fact that the heaviest hearts the 
series showed normal ST-T portions. These 
workers found that electrocardiograms dis- 
playing more than one were more 
reliable the diagnosis LVH. While these 
considered ST-segment depression and 
inversion (in leads exhibiting high 
ipright QRS complexes) not enough 
constitute the sole basis for diagnosis 
yet the addition this the 
high voltage and delayed ventricu- 
activation time the most spe- 
combination for the diagnosis LVH. 
Selzer and have 
the problem the false-negative 
diagnosis They re- 
patients whose hearts autopsy weighed 
400 Gm. These cases were divided patho- 
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logically into pure LVH, pure RVH, and 
CVH. The actual number cases each 
gory was not stated. Cases with myocardial 
were not excluded. They stated that means 
terion the diagnosis LVH was made 
per cent patients displaying LVH CVH 
autopsy. per cent the diagnosis 
LVH was the pattern myo- 
cardial ST-T abnor- 
malities and per cent the diagnosis 
per cent the group the electrocardio- 
grams were normal near normal, despite 
appreciable LVH autopsy. These consti- 
tuted true false-negative diagnoses. 

Grant*! assessed the role LVH the pro- 
duction left axis deviation 
correlation 
study that included 672 cases. studied 
cases LVH, employing the 
teria hearts weighing over 500 Gm., to- 
gether with thickness the left 
ventricular wall. These, course, are rather 
extreme criteria and would exclude cases 
less marked LVH. found these 
cases exhibit LAD, with normal axis, 
and with vertical axis. further ob- 
served that the development LAD not 
dependent upon the severity the LVH; 
among the cases with hearts over 900 Gm. 
due LVH, had normal axis, and only 
had LAD. addition, observed his 
study 131 LAD. When those with 
myocardial infarction were excluded, there 
were remaining. stated that only 
these (less than half) had heart weights 
500 Gm. more; had heart weights 
400 500 Gm., and had hearts weighing 
less than 400 Gm. concluded that LAD 
pointed out, however, that most 
criteria, the hearts weighing between 400 
and 500 Gm. (and perhaps even some those 
weighing less than 400 Gm. the patients 
were small) would considered the hyper- 
trophy range. these were included, the in- 
LAD Grant’s series LVH 
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would increase least the cases 
(70 per cent). this study and previous 
Grant demonstrated that neither varia- 
tion body build nor variation the ana- 
position the heart can alone re- 
sponsible for LAD. fact, has shown that 
LVH the electrical axis may markedly 
rotated the left while the position 
the left ventricle essentially the same 
the normal heart. emphasized that the 
with anatomic LVH than among patients 
with normal hearts. that 
not the hypertrophy itself that responsible 
for the LAD but that the myocardial 
fibrosis the free wall the left ventricle 
that may frequently marked LVH. 
This patchy fibrosis thought result 
alteration the peripheral parts the left 
ventricular conduction network resulting 
what termed When the 
peripheral fibers the anterior division 
the left bundle are involved, the spread 
excitation upward from the diaphragmatic 
region the left ventricle. The QRS forces 
then point superiorly and leftward, producing 
LAD the clinical electrocardiogram. While 
there are other causes abnormal 
such peri-infarction block, coronary 
artery disease, are concerned this 
time only with those that are related LVH. 

Grant’s the voltage 
identified over per cent cases marked 
LVH when the body build was normal. How- 
ever, subjects markedly overweight un- 
derweight for their height, the criteria were 
totally unreliable. cited the examples 
subjects with hearts weighing over 700 Gm. 
due LVH with QRS complexes not more 
than mm. amplitude the precordial 
leads; all were obese. There were 
with heart weights less than 450 Gm. and QRS 
complexes with amplitudes more than 
mm. one more precordial leads. All 
subjects were thin and their average height 
was inches. should pointed out here 
again, however, that some these hearts, 
even though weighing less than 450 Gm., may 


actually have left ventricular hypertrophy 
fact, Zeek’s normal heart weights for 
168 em. (66 in.) length 317 Gn. 
and for females this height 277 Gm. 
Furthermore, Grant did not specify whic 
precordial leads exhibited high voltage. 
not meant detract from the observatio 
that voltage criteria may unreliable thi 
individuals but that the examples cited 
not absolutely conclusive. 

recent report studied the 
lationship between the electrocardiographi 
changes and postmortem findings case 
tension (without evidence hear 
disease necropsy). cases aorti 
stenosis had LVH, the thickness the lef 
ventricle ranging from mm., with 
average 21. All cases hypertensio: 
had LVH, the left ventricular thickness rang 
ing from to.25 mm., with average 
Abdin found Sokolow’s voltage fo: 
LVH present all but case aortic 
stenosis and case hypertension. The strik 
ing feature this study was that for com- 
parable degrees anatomic LVH, T-wave 


version left ventricular leads was 


more marked and frequent stenosis 
than hypertension. T-wave inversion 
sis but was found only case hyperten 
sion. offered evidence support the con- 
cept that the T-wave inversion 
stenosis origin and due poor 
coronary flow and not coronary artery dis- 
ease. 

Abdin also studied the 
ratio and the relation vertical heart posi 
tion and rotation. While verti 
cal heart position was common steno 
sis, was less frequent advanced cases anc 
not necessarily related associated RVH 
since half with vertical heart position 
anatomic RVH. contrast, extrem 
series was found have anatomic RVH 
each 


Selzer and have quite 
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idied the effect dilatation upon 

iey selected autopsied cases with heart 
eights exceeding 500 Gm., RVH, sig- 
coronary artery disease, and myo- 
fibrosis infarction. Twelve cases had 
ire LVH and the electrocardio- 
displayed LVH 10, right bundle- 
Sixteen eases had LVH with dilata- 
and electrocardiograms showed 
abnormality The only trend 
was the more common occurrence 
widening the QRS com- 
and LAD the group with both 
and dilatation. Because the 
overlapping findings the groups, 
workers concluded that the occurrence 
left ventricular dilatation addition 
the pure left ventricular muscle 
mass does not produce sufficiently characteris- 
pattern. 


Blondeau, Heller, and have quite 
recently reported significant autopsy study 
136 cases left-sided heart disease. They 
correlated the voltages the QRS complexes 
with the weight the left ventricle, the 
weight ratio, and the degree left 
ventricular thickness and dilatation. The left 
ventricular weight ranged from 119 640 
and the LV/RV ratio from 1.1 3.8. 
was above +17 per cent cases and 
found dependent upon the weight 
the left ventricle. The ‘‘index’’ Sokolow 
Lyon was greater than per cent 
cases and the sum RV; was 
per cent. These workers observed 
this appeared the most sensitive 
sign LVH. The ampli- 
des the waves and were found 

influenced chiefly the weight the 
ventricle while the depth the waves 
and was dependent the LV/RV 
‘ight ratio and also the degree thickening 
dilatation the left ventricle. 
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Left Ventricular Hypertrophy Infancy and 
Childhood 


The criteria for LVH 
children are essentially the same 
However, because the higher volt- 
age normally generated and child- 
hood and because the thinner chest walls, 
the voltage requirements must exceed the 
maximum normal for their 
has proposed that LVH probably present 
III exceeds mm., the onset the in- 
trinsicoid deflection exceeds 0.04 
second. Inversion waves left precordial 
leads with without increase voltage has 
been considered indicate LVH infants 

our knowledge, however, there have been 
extensive autopsy-controlled studies that 
establish the accuracy and reliability these 
criteria infancy and childhood. are 
rently engaged such project. 

Right Ventricular Hypertrophy 

The correlation the 
diagnosis RVH with the pathologie findings 
has been studied number investigators. 
some although the correlation 
between the electrocardiogram and the clinical 
evidence RVH has large number 
cases, the number with autopsy control 
small. Accordingly, such studies have not been 
included detail this presentation. 

The current diagnosis 
RVH has been based largely upon the 
ria established and Sok- 
These criteria depend primarily upon 
changes the right leads: namely, 
depth the wave with inerease 
the R/S ratio, delay the onset the in- 
trinsicoid deflection, and ST-segment and 
rSR’ pattern has been described right pre- 
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cordial leads. the left precordial leads the 
often small with prominent The total 
duration the QRS less than 0.12 second 
and often normal. tall wave and 
right axis deviation (RAD) may 

has proposed new for the 
ported decrease the incidence 
and negative’’ interpreta- 
tions and make possible the recognition 
teria consist QRS duration less than 0.12 
second and either (1) mean frontal plane 
axis between +110° and +180° between 
—90° and +180° (2) R/S R’/S ratio 
greater than 1.0 with greater than 
0.5 mm.). 

summary the studies with what 
consider reasonably adequate autopsy control 
presented table can seen, however, 
that even these studies there was wide 
variation the age groups the 
etiology RVH, the electrocardiographic 
criteria employed, and whether isolated 
only predominant RVH was present anatomi- 
eally. 

Myers and found their 
autopsied cases which the electrocardiogram 
was not diagnostic either RVH 
tion defect the right ventricle. the cases 
which the diagnosis was missed, there were 
cor pulmonale and mitral stenosis. 
These authors could find direct correlation 
between cardiac weight, ventricular ratio, 
thickness the right ventricular wall and 
the pattern. 

Sokolow and have correlated the 
and findings 
patients with congenital heart disease. 
these, cases which the electrocardio- 
grain showed RVH there was RVH 
(some these, however, also had 
ing One case had RVH 
autopsy but was not diagnosed RVH 
trocardiographically these workers. 
should pointed out, however, that this case 
did display marked RAD. 

Carouso and co-workers*® found their 
eases abnormal alterations the R/S ratio 


and suggestive RVH 44, end 
delay the onset the intrinsicoid deflect 
LV/RV weight ratio and related their 
ings the disturbance the ratio 
and They found RVH the elect 
only when the iit 
ratio was less than 1.2. When the R/S 
RVH was extreme (LV/RV 0.78 
0.92). 

analyzed the electrocardiograms 
autopsied cases, the relative thickness 
ventricle was measured and all there 
evidence marked RVH. However, there 
correlation between the relative 
the ventricles and the degree RVH 
the electrocardiogram measured either 
the height the wave the R/S ratio 
V,. similar conclusion was reached 
zelot and associates study cases 
tetralogy 

the basis their study, Camerini and 
concluded that adult the 
pattern R>S was almost invariably 
and was encountered 
quently subjects with considerable rather 
than slight RVH. 
nosed his autopsied cases. Six these 
would have been missed the criteria 

Walker, Helm, and their analysis 
cases autopsy-proved, isolated RVH 
found that age, heart weight, the 
thickness ratio did not appear influence thie 
frequency positive findings. 
evidence RVH, however, oceurred 
more frequently the thickness the 
ventricle increased. this study only case 
was encountered and 
case had frontal plane QRS axis grea 
than +110° while, considerable interest 
cases had LAD —30°. 

related study, Walker, Scott, 
determined the reliability the 
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pattern RVH. Tracings 
showing RBBB were excluded. Twelve adult 
cases that fulfilled these criteria 
autopsy examination including determina- 
tion heart weight and 
thickness were analyzed. Eight the 
demonstrated RVH anatomically. 
ing finding the study was that cases had 
anatomic LVH. 

Bialostozky and found the 
trocardiographic criteria for 
isolated RVH. 

has recently made some interest- 
ing observations the electrocardiographic 
changes cor pulmonale secondary pulmo- 
nary emphysema. Employing different sets 
criteria used previous 
cardiograms cases which autopsy dis- 
closed anatomic RVH. emphasized that the 
criteria for the diagnosis 
RVH depend upon basic changes the 
electrical forces: their orientation toward the 
right and their orientation anteriorly. 
postulated that pattern evolution the 
electrocardiogram cor pulmonale occurs 
stages. the first stage, the major electro- 
motive forces are directed leftward 
teriorly (normal electrocardiogram). 
second stage there rightward but still pos- 
terior direction the major electromotive 
(RAD, prominent waves left pre- 
cordial leads). the third stage there 
anterior well rightward direction the 
mean spatial vector (tall waves over the 
right chest well RAD). Patients this 
last category his series had the heaviest 
hearts with the thickest right ventricular 
walls. concluded that those electrocardio- 
graphic criteria for RVH that depended pri- 
marily anteriorly directed forces tended 
detect only the more advanced forms RVH, 
whereas those criteria that were based the 
rightward (although still posterior) direction 
the mean spatial vector tended detect 
lesser degrees RVH. Some per cent 
his cases, however, were missed all 


Evans and have reported the 
cal and pathologic features patients 
congenital heart disease and pulmonary 
pertension. Only these, however, 
electrocardiograms for comparison with 
Eight cases exhibit 
autopsy the cases had either 
preponderant RVH and the had CVH 
though the RVH was proportionately great: 

correlations have been carri: 
out but sufficient specific details have not be: 
given these reports included table 
brief consideration some these studi 
will now made. 


coalminers with pneumoconiosis, 
the method Herrmann and for 
secting and weighing the right and left 
tricles. The total heart weights ranged 
180 800 Gm. considered LV/RV ratio 
below 1.40 and above 2.20 abnormal. While 
there were many small hearts the series, 
weight was present even the smallest hearts. 
was noted that hypertrophy was first evi- 
dent the thickening the muscle around 
the base the outflow tract, particularly the 
crista supraventricularis. Only 
cases had electrocardiograms available and 
detailed correlation was not given. Four cases 
with patterns RVII 
had LV/RV ratios below 1.00 while cases 
with LV/RV ratios 1.00 and 1.02 did not 
display RVH the electrocardiogram. One 
these cases had small heart, the right and 
left ventricles each weighing Gm. Thomas 
suggested that the LV/RV ratio must be- 
low 1.00 before the 
tern RVH can expected. 
that while there great degree RVI 
usually found the advanced cases 
moconiosis, the 
are poor index early RVH. 

Fraser and have conducted 
tensive survey the electrocardiogram 
tral valve disease including 200 cases thei 
operation series and cases their pos' 
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ortem series. are here concerned only 
the latter group. They encountered 
tients with anatomic RVH but evidence 
this electrocardiographically. All cases 
R/S>1 right ventricular leads had 
atomie RVH. All cases with R>7 mm. 
irrespective the R/S ratio had marked 
RVH. Four their cases showed 
and the right ventricular thickness 
interest this study was the 
topsy all had definite RVH. this study 
were patients which the thickness 
the right ventricle was mm. and 
this group the height the wave leads 
over the right ventricle varied between and 
mm. and the R/S ratio from 0.1 11.0. 

These workers found striking lack cor- 
between the and 
evidence RVH. They noted par- 
the poor correlation between the bet- 
and the more pronounced degrees 
RVH. They concluded that 
signs mitral stenosis not 
occur until hypertrophy marked and that 
mitral stenosis hypertrophy fre- 
quently less severe than congenital heart 

Fraser and Turner also discussed some 
the difficulties encountered accurate cor- 
relation and 
anatomic findings. They pointed out that the 
proportion the thickness the ven- 
tricular wall beneath the exploring electrode. 
considerable interest were the findings 
and Turner anatomic and 
mitral insufficiency. Studies 
and have also con- 
med the phenomena RVH some cases 
mitral The RVH has been at- 
buted disproportionate rise the left 
pressure with ensuing pulmonary hy- 
rtension and pulmonary vascular 

thus appears that the accuracy the 
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varied from 100 per cent the cases 
per cent our series isolated Most 
workers agree that the electrocardiographic 
criteria for RVH are more frequently positive 
RVH due congenital heart disease than 
heart disease. the other hand, 
has been pointed out that the criteria 
Sokolow and Lyon* are too broad and would 
include RVH many instances normal 
modified criteria should used for the diag- 
nosis RVH infancy and early childhood. 


Right Ventricular Hypertrophy and 
Childhood 

The electrocardiographic diagnosis RVH 
difficult because the normal 
right ventricular preponderance found this 
age group. While has been generally ac- 
cepted that the right ventricle the newborn 
approximately the same even 
greater thickness than the left ventricle, there 
considerable lack agreement the 
exact age when the adult proportions between 
the right and left ventricles are reached. 

3arry and Patten®! stated that after birth 
the left ventricle begins assume its 
teristic preponderance and the fourth year 
life adult proportions are attained. Le- 
commented that the right ventricu- 
lar wall has become normal the end the 
first year, although his graph shows that the 
major change has the sixth month. 
found the adult proportions between 
the left and right ventricle present 
the third fifth month although there was 
progressive increase the left-to-right ratio 
‘atio the right the left ventricular thick- 
ness birth, after months the left 
ventricle starts dominant, and 
the age the normal adult left ven- 
tricular dominance largely established. 
the other hand stated that the 
end the third postnatal month the adult 
disproportion between the thickness the 
ventricles established. 
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sented recent evidence that infants there 
the parietal thickness, but that the right ven- 
tricular free wall thinner than the left and 
there great difference between the ven- 
tricles adults. age progresses, the 
increase thickness more important the 
left ventricular wall than the right. The 
electrocardiographie pattern right ventric- 
preponderance normally found 
newborn and infant undergoes gradual tran- 
sition with age toward the adult 
type electrocardiogram, which 
terized left ventricular dominance. 

There more less gradual progression 
the mean electrical axis from approximately 
+120° the first month life between 
+60° and +90° the age months, where 
remains throughout the remainder child- 
The waves are small leads and 
during the first month and increase ap- 
proximately adult amplitude between the ages 
ard-lead changes that the adult proportions 
between the right and left ventricles were 
reached about the third sixth month 
life, has emphasized that regardless 
the extremity-lead pattern definite 
clusion may made concerning the relative 
size the ventricles. 

The precordial electrocardiogram normal 
from birth years has been shown 
mal degree relative right ventricular pre- 
ponderance, consisting large amplitude 
waves with late onset the intrinsicoid de- 
right precordial leads, (2) presence 
upright waves leads from the right 
side and inverted waves left chest leads 
during the first hours life followed 
gradual progression inverted waves 
right precordial leads and upright waves 
left precordial leads during the subsequent 
exceeds that lead from birth approxi- 
mately months; they are nearly equal from 
months year; beyond the age year 
the amplitude exceeds that lead 


ratio greater than the majority 
infants during the first years 
39, 62, 66,69 After the age the 
jority children will show ratio 
not oceur until the age even older. 
majority normal children will have 
right ventricular dominance the normal 
fant gradually gives way left 
dominance the age years although 
may normally delayed some cases 

Lepeschkin® has observed that the 
ratio precordial leads, the degree 
and the relative thickness the right 
tricular wall show almost identical 
during growth. however, has 
tioned against attempting make too close 
correlation between the 
and the anatomic measurements 
and children. 

The diagnosis abnormal right ventricular 
enlargement the newborn and the infant 


infants 


under the age thus attended certain 


difficulties not present the adult. Neverthe- 
less, criteria for the diag- 
nosis RVH infants have been well de- 
these proposed criteria may briefly sum- 
marized: (1) single-peaked deflection 
followed positive wave right pre- 
cordial leads after the first hours life; 
upright (or inverted) wave right pre- 
leads; (3) rSR’ (with greater 
cent the and followed inverted 
wave right precordial leads; (4) delay 
the onset the intrinsicoid deflection 
second more right precordial leads; 
(6) RAD +120° greater; 
(7) so-called type 
with pattern RVH plus RBBB 
across the entire precordium. Since 
right wave may occur normally 
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12, there group between and 
age whom RVH may suspected 

age with congenital heart disease and 
RVH. suggested that the im- 
rtant signs RVH are R/S ratio great- 
than with ventricular activation time 
than 0.03 second and Q/R 
autopsy and RVH was found each. 

however, pointed out that the 
ratio may over 1.0 normal 
u.der months the R/S ratio normally 
The R/S ratio this age 
group normally, however, always 0.6 
being particular value the diagnosis 
posed for the diagnosis RVH from 
month years age, which (1) 
the presence wave V,; (2) onset 
intrinsicoid deflection 0.04 second 
greater the absence RBBB; (3) R/S 
R/Q greater than 1.0; (4) wave 
any other lead; (5) electrical axis over 
+120°; and (6) R/S and which 
the following ratios: 


months months years 


R/S 4.5 2.5 2.0 1.5 
0.7 0.8 0.9 0.9 


Hollman evaluated the accuracy these 
cases (85 per cent). the remaining 
them having probable RVH. 
rSR’ Pattern Right Precordial Leads 

rSR’ pattern right precordial leads 
wth QRS duration less than 
right ventricular over- 
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incomplete right bundle-branch 
block IRBBB and RVH, 
44,78 coronary artery and an- 
terolateral 

The secondary wave encountered some 
normal subjects has been attributed normal 
variation the order ventricular activa- 
tion,” activation the pulmonary 
crista fact, has been 
suggested that the majority healthy 
young adults final activation occurs the base 
the septum right ventricle.*! The electro- 
pattern characterized late 
secondary waves and right chest 
leads indistinguishable from identical 
with certain types IRBBB described 
lieve that the rSR’ pattern may represent 
intermediate stage the development elec- 
signs RVH and that 
not necessarily associated with conduction 
Evidence has been presented 
suggest the concept that the rSR’ observed 
tain other congenital and lesions 
due hypertrophy the outflow tract 
IRBBB.®*°: 85-87 : 

Camerini, Goodwin, and 
tered the rSr’ cases and rSR’ 
eases anatomically proved RVH. They 
considered the rSr’ pattern not diag- 
while the rSR’ pattern was suggestive 
RVH. Myers and encountered 
cases that satisfied their criteria for IRBBB 
among cases autopsy-proved RVH. The 
findings Fraser and have already 
been cited. Barker and have pro- 
posed that the presence the pattern they 
greater, RVH coexists. complete right 
mm. greater, RVH also Ca- 
rouso and their study 
cases isolated RVH proved autopsy, en- 
countered with IRBBB (rSR’). these, 
only had greater than mm. Milnor 
and found their study atrial 
septal defect that cases with RSR’ 
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there was isolated RVH while the other 
there was CVH. They further observed that 
conduction delay must play 
pathogenesis the RSR’ some in- 
stances but the absence evidence, 
was not justifiable assign the site con- 
duction delay the branches.”’ 

controlled study (but one without 
autopsy correlation) Dodge and ana- 
the before and after 
the development RBBB (QRS duration 
0.12 second longer this study). none 
the control tracings was there evidence 
RVH. After the occurrence RBBB, how- 
ever, these workers found that ranged 
cases and was and mm. cases. They 
thus demonstrated the range deformity that 
RBBB may produce the absence electri- 
cal evidence RVH. They concluded that the 
magnitude the deflection the last 0.04 
second must exceed these values RBBB 
before the diagnosis RVH plus RBBB 
made. 

has observed the occurrence tall 
secondary waves right precordial leads 
cases that developed induced com- 
plete RBBB complication right heart 
catheterization. The ranged from 
mm. height and was mm. more 
instances. all these the RBBB 
disappeared within hours and none was 
there any electrocardiographic evidence 
RVH either before after the RBBB. 

Vector studies the rSR’ pattern have 
shown what Grishman and be- 
lieved differential pattern the hori- 
zontal plane: namely, clockwise rotation with 
slowly inscribed terminal phase indicating 
RVH with RBBB. More recent 
however, suggest that there are loop rota- 
tions that may considered exclusively 
representative RBBB. 

Booth, Chou, and evaluated the 
curacy the diagnosis 
ventricular hypertrophy the presence 
RBBB series cases, correlating the 
electrocardiogram with the postmortem find- 
ings. The diagnosis 


RBBB was made conventional criteria 
cluding secondary wave right preco 
dial leads exceeding the initial wave 
height. The block was deemed complete 
QRS duration was 0.12 second greater 
incomplete the QRS duration measured 
0.11 second, The tracings wer 
analyzed the presence associated 
the criteria Barker and 
series cases, unselected anatom 
diagnosis, per cent) had isolated RVI 
(30.5 per cent) had isolated LVH, 
per cent) had CVH, per cent) 
normal hearts, and had increased 
weight but normal ventricular wall measur 
ments. 


The correlation the 
with the autopsy findings shown table 
Twenty-six our cases IRBBB were ana- 
lyzed according Milnor’s criteria* for the 
diagnosis associated RVH. Fifteen the 
met Milnor’s criteria for RVH the electro- 
cardiogram. The diagnosis was correct 


were missed was isolated RVH. 
total cases met the criteria Barker 
and for associated RVH. The right 
ventricle was enlarged these cases (63.5 
per cent) although these LVH was 
study were the high incidence (37 cases) 
anatomic LVH and the with 
the diagnosis was missed the 
gram. The diagnosis 
LVH was obscured all the RBBB. 
case that fulfilled the 
teria for LVH revealed isolated RVH 
autopsy. The results this study are agree 
ment with who 
RBBB associated with enlargement 
left ventricle, either alone combinatio 
with RVH, too many cases render 
significant sign isolated right 
lar lesion. 

attempt was made this 
correlate the 
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Table 


Correlation the Electrocardiographic Diagnosis with the Postmortem Findings 
Forty-nine Cases Right Bundle-Branch Block 


Electrocardiographic diagnosis 


Anatomic findings 


RVH LVH CVH NVH IWNM 


IRBBB (28 RVH 
plus LVH 
CVH 


NVH 


CRBBB (21 eases) RVH 
plus LVH 
CVH 


NVH 


0 0 0 0 0 
0 0 0 0 0 


Total 


99 


IRBBB, incomplete right block; CRBBB, complete right bundle-branch 


RVH, right ventricular hypertrophy; LVH, left ventricular hypertrophy; CVH, combined 
ventricular hypertrophy; NVH, ventricular hypertrophy; IWNM, heart weight 


with normal ventricular measurements. 


right, left, ventricular preponderance 
with the LV/RV thickness ratio. Such 
analysis failed reveal the 
that increasing mass one ventricle 
would produce more frequent electrocardio- 
diagnosis preponderance that 
chamber. was further observed that at- 
relate the height the wave over 
the right precordium the ratio LV/RV 
thickness revealed correlation between the 
voltage produced over the right precordium 
and the relative preponderance the left 
right 
Combined Ventricular Hypertrophy 

The diagnosis CVH 
ordinarily based upon the conventional 
for isolated LVH and RVH the 
precordial and unipolar extremity 
addition, RAD greater than +90°, 
marked displacement the transition zone 
left, and the presence vertical 
heart the presence electro- 
‘onsidered suggestive associated RVH. 
Nevertheless, can seen table electro- 
patterns considered diagnostic 
are encountered rather infrequently 
cases with CVH. Soulié and asso- 
established 
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which were autopsied. The pattern that they 
considered pathognomonic was RAD greater 
than +90°, marked rotation, and 
signs RVH and LVH the precordial 
leads. Only their cases satisfied these 
teria. Levine and concluded that 
CVH rarely detected the electrocardio- 
gram. 

and found that direct 
evidence RVH ventricular acti- 
vation time and R>S was masked 
LVH. These workers considered R>Q 
V,, together with signs LVH, 
CVH, while the association vertical heart 
position with signs LVH were highly sug- 
gestive CVH. Sokolow and ob- 
served that when CVH was present anatomi- 
cally, the electrocardiogram usually 
the change the ventricle with the major 
hypertrophy. They further found that when 
ventricular hypertrophy was minimal, nor- 
mal borderline electrocardiogram was 
sionally found. Lipsett and study 
patients with necropsy evidence CVH 
found only cases with 
evidence CVH and that the diag- 
nosis difficult. They found that RVH re- 
sulting from cor pulmonale could diag- 
nosed more frequently than RVH resulting 
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Table 


Combined Ventricular Hypertrophy 


Accuracy 

umber o of ECG 

cases with ECG | diagnosis 
Author anatomic CVH 

Year CVH CVH LVH RVH % 

1949 

Phillips” 

1951 

1952 

1953 

1955 

1955 


CVH, combined ventricular hypertrophy; LVH, 
left ventricular hypertrophy; RVH, right ventricular 
hypertrophy. 


from hypertensive heart disease 
when LVH was also present. They related 
this the more significant RVH present 
their cases with cor pulmonale. Whipple and 
studied the electrocardiogram (and 
vectorcardiogram) cases CVH proved 
autopsy. interest that they observed 
while LVH heart occurred 
the precordial transition zone shifted signifi- 
anatomic hypertrophy both ventricles 
their study mitral valve disease. These 
workers found that considerable anatomic bi- 
ventricular hypertrophy may exist asso- 
ciation with electrocardiograms showing RVH 
alone (11 cases) without evidence either 
evidence LVH the 
anatomic LVH was greater 
than the RVH, and the former seemed 
mask the signs 
They suggested that from the electrical point 
view RVH and LVH may each 


5 


SCOTT 


other and ventricular hypertrophy evi- 
dent the electrocardiogram.* They found, 
however, obvious relationship between the 
degree hypertrophy the ventricles and 
the presence degree electrocardiographic 
signs biventricular hypertrophy. They con- 
CVH are uncommon patients with rheu- 
heart disease, even though such hyper- 
trophy may marked autopsy. 
Ventricular Hypertrophy the Presence Left 
Bundle-Branch Block 

The electrocardiographie diagnosis LVH 
the presence complete left bundle-branch 
block (LBBB) has been copsidered difficult, 
not although some workers* 
believe that this diagnosis can made. 
have recently studied this problem our 
laboratory and compared the accuracy 
the electrocardiographic diagnosis with the 
All cases with the diag- 
nosis LBBB which autopsy had been 
performed were collected. All 
evidence myocardial infarction 
were excluded. The conventional electrocar- 
criteria high voltage for 
were employed and the pathologic criteria 
for ventricular hypertrophy have already 
been defined. 

Twenty-eight cases LBBB were studied. 
autopsy all cases hed hypertrophy. 
Only the showed electrocardio- 
these had pure and had CVH. Eight 
pure LVH autopsy showed 
would appear the basis this study that 
the precise diagnosis 
LVH the presence LBBB difficult and 
unreliable. Massive RVH and LBBB rarely 
planning investigate this uncommon com- 
bination findings. 


Ventricular Hypertrophy and Myocardial Infarction 
has emphasized that ventricu- 
lar hypertrophy presents electro- 


*Ziegler,” however, believed that RVH and LVH 


not out normal electrocardio- 
gram. 
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patterns that may mimic those 
faretion was demonstrated autopsy, yet one 
more the following electrocardiographic 
features were encountered which suggested 
infaretion: (1) deep waves, marked ST-seg- 
ment depression, sharp inversion the 
waves left leads; (2) ab- 
normal waves, bizarre ST-segment shifts, 
the transitional zone; (3) 
abnormal S-T elevation right precordial 
leads. 

related study Myers presented cases 
proved autopsy RVH right ventric- 
war dilatation without 
The electrocardiograms these 
presented one more the following fea- 
tures that resembled pattern myocardial 
sharp T-wave inversion right precordial 
leads; (2) reduction amplitude the 
change from upright inverted wave 
the transition zone was reached; 
sistence normal waves left ventricular 
leads accompanied marked reduction 
the wave and exaggeration the wave. 

has studied the relationship be- 
tween ventricular hypertrophy and myocar- 
selected that only those cases 
that had evidence autopsy myocardial 
RVH CVH, and whose electro- 
cardiograms displayed predominantly nega- 
His were grouped isolated hyper- 
trophy, isolated both hyper- 
trophy and infarction. analyzing his 
ings for distinguishing features, found that 
the pattern wide deep waves with 
S-T elevation and T-wave inversion was 
encountered with without 
hypertrophy but only case isolated 
the other hand the pattern 
occurred isolated isolated 
hypertrophy, both hypertrophy and in- 
Features favoring infarction 
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cluded diagnostic evidence other leads, 
negative wave V;, positive wave 
S-T elevation greater than mm. 
contrast, vertical heart position and ‘‘right 
waves (pointed waves 2.5 mm. 
more) suggested isolated dominant 
RVH. Right atrial waves were not encoun- 
tered any case and vertical 
heart was only seldom encountered infare- 
tion (12 per cent) while rather commonly 
encountered the hypertrophy with- 
out (66 per cent). 

pointed out that while the com- 
lated dominant RVH, may also 
anterior with without RVH. 
Thus, any electrocardiogram showing the 
pattern should interpreted with cau- 
tion and the possibility concealed 
considered. the basis this study also 
that the patterns anterior 
(QS with S-T elevation and T-wave 
inversion) were less common when RVH was 
present than when the 
RVH. The most important factors 
concerned with the production the pat- 
tern anterior were thought 
associated RVH and changes the healing 
the infaret. 

and have recently re- 
ported correlative study the electrocar- 
diogram (and spatial with 
the findings autopsy patients with 
myocardial cases with pos- 
terior myocardial infaretion, had proved 
ventricular hypertrophy. The case with 
anatomic RVH showed 
RVH; eases with anatomie LVH showed 
anatomie CVH showed with 
CVH, with electrocardiographic 
LVH, and with RBBB. There were cases 
this group posterior infarction with the 
electrocardiographie criteria RVH without 
evidence RVH. 

had ventricular hyper- 
trophy. One case with RVH dis- 
played electrocardiographic RVH; cases 


272 


with LVH displayed electrocardio- 
showed with electrocardiographie CVH, and 
with LVH. There was 
instance this group with anterior infare- 
tion false diagnosis LVH. The anterior 
the hearts with ventricular hyper- 
trophy. 

These authors concluded that the diagnosis 
cardiogram was unreliable. They attributed 
this part the high incidence combined 
hypertrophy with the electric effects one 
chamber tending neutralize the other. They 
also called attention the observations 
den that the difficulty distinguish- 
ing LVH from anterior myocardial infarction 
may due the fact that both conditions 
the resultant the electric dipoles points 
backward and the left. 


Electrophysiologic and Anatomic Considerations 
General 

The exact mechanisms 
that are responsible for 
graphic phenomena that ventricular 
hypertrophy are not entirely Hy- 
pertrophy results the ven- 
tricular muscle mass and the length and 
thickness the wall the involved cham- 
There also increase the total 
epicardial surface area and 
size the individual muscle Perhaps 
there may diminution the density 
the juncture between the Purkinje fibers and 
the subendocardial muscle, well in- 
crease the path traversed the excitation 
has also been suggested that the 
myocardial fibrosis which may ven- 
tricular hypertrophy may perhaps produce 
alteration the more peripheral parts 
the conduction system.*! 


increase the number activation 
dipoles with oblique spread the epicardial 
QRS increased voltage generated 
the individual, hypertrophied 
closeness the hypertrophied and fre- 
quently dilated ventricular chamber the 


chest and increased surface area witl 
inerease magnitude vectors 
from this have all been proposed 
explanations for the increase voltage tha 
accompanies ventricular hypertrophy. 

The increase voltage, the increase 
duration the QRS complex, and the 
the onset the intrinsicoid deflection 
ordinarily attributed delay the trans 
myocardial excitation wave because 
crease muscle mass and thickness th: 
free ventricular So-called parieta! 
wall conduction defects minor degrec 
may play role some The increased 
thickness and mass the hypertrophied ven- 
tricle may permit generate forces that 
abnormally overbalance well outlast the 
forces produced the opposite 

The S-T depression and T-wave inversion 
that often accompany increased voltage 
the QRS complex ventricular hypertrophy 
have ordinarily been attributed 
creased thickness the muscular with 
altered direction recovery. These S-T seg- 
ment and T-wave changes have been consid- 
ered some secondary the large 
QRS complexes, while these alterations have 
been considered others actually repre- 
sent primary changes due myocardial dis- 

While anatomic rotation the heart has 
been invoked for various 
there rarely more than 20° variation 
the anatomic long axis the left ventricle 
either the normal subject the subject with 
marked RVH LVH, regardless body 


Left Ventricular Hypertrophy 

The genesis the pat- 
already indicated, various explanations have 
mechanisms must await further investigation. 
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ome the more cogent, currently accepted 
iews they apply LVH. 
First, however, let consider the anatomic 
that occur LVH. well estab- 
ished from pathologic that there 
absolute increase muscle bulk 
veight the left ventricle, there 
rease thickness the free wall well 
the interventricular septum, and elonga- 
ion the left ventricular chambers. Fur- 
hermore, has been that the 
liaphragmatic and anterior portions the 
eft ventricle not change appreciably 
ontour with the development LVH, pre- 
umably they are limited the dia- 
and the outflow tract the right 
ventricle respectively. However, the posterior 
superior surfaces the left ventricular 
wall are unrestrained and show the most 
alteration, becoming bowed and elon- 
LVH the internal architecture 
the left ventricle not significantly al- 
aside from hypertrophy the papil- 
lary muscles and the 
individual muscle fibers although mod- 
cardial hypertrophy there apparent failure 
the blood supply parallel the growth 
‘he muscle fibers. The ratio capillary 
muscle fiber the adult persists, matter 
large the heart becomes, producing what 
relative coronary insufficiency 
show considerable increase the in- 
connective 

When hypertrophy produces symmetrical 
the wall the left ventricle, 
ordinarily referred ‘‘concentrie hyper- 
When ‘hypertrophy becomes 
pical portion the left chamber 
thinner than the wall 
‘his condition referred ‘‘eceentric 
When dilatation the 
ventricle occurs has also been observed 
involve more markedly the portions the 
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chamber that lie front the anterior leaflet 
the mitral thus the tract and 
superior wall the left ventricle may 
more markedly stretched and bowed than the 
inflow tract and inferior 

The conventional 
teria for LVH inelude voltage (tall 
waves left precordial leads, deep waves 
right precordial leads, tall waves 
vertical hearts), delay ventricular activa- 
tion time left precordial leads, slight in- 
crease width the QRS interval, and ST- 
segment and T-wave displacement opposite 
direction the major QRS deflection. While 
LAD may occur LVH with tall waves 
lead and deep waves lead III, normal 
axis deviation common, and even RAD may 
encountered. 

Many explanations have been advanced for 
the genesis the altera- 
tions that occur LVH. These have been well 
will suffice here summarize the more likely 
explanations. 

The prolongation the QRS well the 
delay ventricular activation time ordi- 
narily attributed the thickness 
the left ventricular wall with the conse- 
quent increase time for the activation proc- 
ess spread through the myocardial wall. 
Wilson and demonstrated many 
years ago that there was 
tween increasing ventricular weight and 
thickness the left ventricular wall and in- 
creasing duration the QRS interval. These 
workers, however, believed that 
the QRS interval beyond 0.10 second should 
not general ascribed size 
the heart increased thickness the left 
ventricle alone but intraventricular con- 
duction defect. This has also been affirmed 

The propagation excitation over the Pur- 
kinje network was estimated Lewis and 
while the ventricular walls only 400 mm. 
per second. More recent how- 
ever, give the rate Purkinje propagation 
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about 1,000 mm. per and ventricular 
wall conduction about 300 mm. per second. 
would appear that marked increase 
would result slower transmyocardial spread 
the activation wave. The exact depth 
penetration the Purkinje network into the 
myocardial wall unsettled but has been 
suggested that these fibers penetrate deeply 
into the muscular wall the left 
this has never been demonstrated 
anatomically the human fact, 
stated that the rate condue- 
tion through the intramural muscle the ven- 
tricular wall not related the thickness 
the muscle but rather function the 
greater lesser penetration the Purkinje 
network into the depths the muscle. has 
been pointed that the peripheral 
and particularly the basal parts the 
endocardium the Purkinje fiber may rela- 
tively unbranched sparse. 

has been suggested that the Pur- 
kinje network does not keep pace with the 
thickness the left ventricular 
wall and does not penetrate deeply 
the normal, proportionately, that more 
the spread activation through the more 
slowly conducting muscle cells. 
sible cause the delay intraventricular 
conduction that, with the left ventricular 
enlargement, there spreading out the 
crease density the Purkinje network per 
unit volume muscle, and the impulse does 
not reach all regions the endocardial sur- 
face quite rapidly must travel 
through the enlarged fibers lving between the 
Purkinje 

the muscle fibers enlarge, they tend 
outgrow their blood supply. The ratio 
capillary muscle fiber the adult has 
been demonstrated remain throughout life. 
Thus, enlarged heart there decrease 
the number capillaries per unit volume 
myocardial tissue, which results relative 
muscle fibers die and are replaced fibro- 
This replacement fibrosis the myo- 


may become quite marked. 
cases the excitation process may have 
sue circuitous path around these areas 
fibrosis. This results delay the propag 
tion and resultant prolongation 

The mechanism the production 
high-voltage changes encountered LVH 
even more speculative than that the 
longation the QRS complex just 
has been pointed out, with LVH there 
increase the epicardial surface area 
the left ventricle. This brings about 
crease the magnitude the vectors 
ated during the period epicardial excit: 
tion.” 33 

the solid angle subtended 
crease size the left ventricle has 
offered cause for the increase potentia 
recorded. however, pointed 
out that the tracing depends the number 
dipoles enclosed given solid angle and 
that this angle not altered the presence 


based upon the idea that activation spreads 


from the apex the base the heart with 
the wave front approaching the epicardium 
diagonal. Under these circumstances, 
thickness the ventricular muscle 
number dipoles oriented the electrode 
and the voltage deflections recorded the 
electrode increased. 

Still another explanation that the free 
wall the hypertrophied left ventricle 
carried closer the chest wall® and 
into closer proximity the precordia! 
electrodes. This position causes the exploriny 
electrode subtend much wider angle, 
cording and the potential vari: 
tions recorded will increased. 
also observed that hypertrophy 
ventricular muscle mass closer certain 
cordial electrode positions. Such proximity 
the heart its volume conductor the 
under investigation tends increase the 
nitude the potential variation. add 
tional factor this connection that 
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decrease the volume the poorly 
lung between the heart and the 
est Hypertrophy the ventricular 
area short circuiting fluids surrounding 
heart and contained its 
Hypertrophy the individual muscle fibers 
ameter. This change results decrease 
internal resistance while not altering the 
resistance. This decrease turn 
recent study, however, casts some doubt 
this last hypothesis. measured the 
action potentials the single 
the hearts normal control rats and 
those with LVH induced hy- 
pertension. found significant difference 
the cell potential between the groups and 
that increased voltage found the 
with LVH patterns 
the result changes single-cell generator 
amplitudes. 
the normal heart, the forces generated 
the free wall the left ventricle normally 
outlast those produced the free wall 
the right The last portion 
the left ventricle activated the 
posterobasal region the free The 
terminal QRS forces therefore tend di- 
rected posteriorly and somewhat 
LVH the sequence ventricular activa- 
tion the same the normal. LVH 
been demonstrated direct epicardial 
that there delay activation the 
ventricular surface, especially the most 
and posterior This delay 
for the posterior and superior devia- 
other words, the ventricular activation 
basically exaggeration the nor- 
with the terminal having more 
osterior and superior direction. The mean 
‘RS vectors are increased 
not greatly altered direction. The mean 
patial QRS vector LVH has the direction 
line from the center the heart toward 
free wall the left This 
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tor may may not undergo directional 
rotation. 

Dilatation the left ventricular chamber 
may occur alone combination with LVH. 
Dilatation tends lengthen the endocardial 
pathway traversed the excitation 
also may result further diminution 
the density the Purkinje fiber network. 
further effect dilatation may produce 
stretching the conduction system, which 
reduces its cross sectional diameter and may 
cause direct mechanical injury resulting 
conduction Dilatation also pro- 
duces increase the epicardial surface 
area the left ventricle and the free wall 
carried closer the chest These fea- 
tures may result QRS prolongation and 
creased amplitude. 

Dilatation, however, results 
the blood volume, which acts 
shunt for the cardiae action currents and 
decreases the voltage the electrocardio- 
companiment left ventricular dilatation, 
and edema the lungs also serves short- 
circuit the flow current the field 
and decrease the voltage. 
cause for diminished voltage left 
lar dilatation the damage and destruction 
muscle fibers that may present. The net 
effect dilatation upon the electrocardio- 
graphic pattern therefore difficult pre- 
dict. Some believed that the 
QRS changes attributed LVH reflect only 
increase ventricular size whether due 
hypertrophy, dilatation, both. 
suggested, however, that left ventricular dila- 
tation seldom present without antecedent 
LVH. 

Increase the depth the waves 
leads overlying the left ventricle have been 
attributed hypertrophy the interven- 
tricular septum with increase the electro- 
motive forces appearing during its activation 
has presented evidence that casts some doubt 
upon the validity the concept ‘‘septal 

The ST-segment and T-wave alterations 
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that occur LVH may secondary the 
large QRS areas. thought that these 
alterations are related the early onset 
repolarization the region 
before activation has reached the epicardial 
has been that the 
direction repolarization the normal 
heart due gradient pressure across 
the ventricular wall, 
pressure being greater the endocardial 
layers. Disappearance this gradient 
LVH has been offered explanation for 
the reversal Objection, 
has been raised this latter ex- 
planation. Hypoxia the endocardial layers, 
due increasing intramyocardial pressure 
that opposes capillary blood thought 
not responsible for the direction re- 
polarization the normal The role 
the temperature gradient the process 
repolarization the normal heart still not 
clearly these so-called secondary 
T-wave changes LVH, 
gradient normal. some cases marked 
LVH the T-wave changes have also been con- 
sidered secondary parietal wall con- 
duction defect the left Primary 
T-wave changes with abnormally directed 
ventricular gradient may develop LVH 
and are generally considered due 

probable that some tracings that have 
been regarded characteristic LVH are 
examples incomplete LBBB.* Wil- 
pointed out that incomplete LBBB 
excluded when there wave one 
more leads from the left precordium, but 
that the absence waves help. 
The electrocardiogravhic differentiation 
incomplete LBBB from LVH may times 
impossible. Rasmussen and 
patterns many patients with LVH 
are due retarded conduction the left 
heart. Grant and however, main- 
tained that incomplete LBBB exceedingly 
uncommon stable form QRS prolonga- 
tion. 


SCOTT 


The term left ventricular ‘‘strain’’ 
come ambiguous. While some authors use the 
term synonymously with others 
reserve for the S-T depression and T-wave 
inversion left ventricular leads without in- 
creased voltage the waves. Still 
use the term ‘‘LVH and strain’’ when 
high voltage the waves and the character- 
ST-T changes are present. stated 
that left ventricular strain should diag- 
nosed only when the S-T and T-vector changes 
are accompanied magnitude 
the QRS vector. Objection the use 
the term has been 121 
the grounds that the obscure, that 
gives the connotation struggling weak 
heart about fail, and that introduces 
mechanical term for electrical phenome- 
non. Furthermore, similar S-T and T-wave 
changes may caused multiplicity 
factors, such ischemia, digitalis, electro- 
Therefore, the term 
not specific. Kossmann!*! has 
pointed out, alterations the S-T segment 
and waves alone can taken 
indicative anything anatomic. 

Causes False-Positive and .False-Negative Diag- 
noses Left Ventricular Hypertrophy 

has already been pointed out, the diag- 
nosis LVH reasonably accurately 
made from the clinical electrocardiogram. 
However, certain features must taken into 
account and deserve emphasis. The age 
the patient important. infants, children, 
and young adults, the voltage, particularly 
the precordial leads, normally greater than 
ferent criteria for the amplitude the QRS 
complexes must employed for the various 
age groups. infants and children the volt- 
age generally accepted for the diag- 
nosis exceed the maximum norma! 
for their 

Grubschmidt and evaluated high 
voltage the QRS (as defined Sokolow 
and Lyon**) the sole manifestation LVH 
study 101 cases. They con- 
cluded that adults over the age 25, 
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reliable sign. However, persons between 
and years, they stated that the sum 
idered high voltage only when exceeds 
im. rather than mm. 

Aside from age, the individual’s body 
uild should taken into 
hin-chested emaciated individuals with 
hearts may have high voltage the 
leads that would ordinarily satisfy 
eriteria for LVH. Conversely, obese in- 
thick-chested individuals may 
normal even low-voltage QRS com- 
despite anatomie LVH. 

Pathologie conditions such in- 
congestive heart failure, pericardial 
pleural effusion, and pul- 
emphysema may all serve reduce 
amplitude QRS voltage proved cases 

interest the demonstration that ad- 
potassium salts patients 
with hypertensive heart disease and 
Dietary restriction sodium and sympathec- 
have also been shown effect 
tion QRS amplitude, which has not always 
been correlated with blood pressure reduction 
change heart size. These observations 
suggest that factors other than hypertrophy 
contribute the high voltage the QRS 

observed that incomplete LBBB 
times confused with the pattern 
so-called left ventricular strain. 
pointed out that the wave right chest 
leads and the wave left chest leads may 
absent unusually small some 
that otherwise indicate LVH, 
ind suggested that this may due in- 
LBBB. Conversely, some the in- 
false-positive diagnoses LVH 
vith delay the onset the intrinsicoid 
omplete LBBB. 

Certain cases show discrepancy 
the voltages the limb and precor- 
lial leads. When the mean QRS 
markedly posterior, its projection 
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the frontal plane foreshortened, with the 
result limb leads exhibit normal 
even low-voltage QRS complexes while the 
precordial leads have high voltage and tran- 
sition zone displaced the the 
other hand, when the mean QRS vector 
directed markedly leftward and parallel with 
the frontal plane, the transitional pathway 
for this vector passes through near the 
precordial lead positions and small QRS com- 
plexes result while the limb leads display in- 
creased voltage the QRS complexes.** 

cur with mitral insufficiency and giant left 


Right Ventricular Hypertrophy 


the normal adult heart the free wall 
the left ventricle approximately times 
the thickness the right ventricular wall. 
The normal pattern 
dominated largely the activation the left 
ventricle. When LVH oceurs the result 
ordinarily accentuation the normal con- 
figuration the ventricular 

Lesser degrees RVH produce 
teristic features the electrocardiogram. 
fact, the right ventricular wall may increase 
double normal thickness, even more, and 
still not produce sufficient increase poten- 
tial counterbalance that produced the 
normal free wall the left Since 
only seldom heart disease does the 
thickness the right ventricle equal and, 
even more rarely, that the 
left ventricle, perhaps even more surpris- 
ing that the diagnosis 
RVH can made with much certainty 
has been possible. congenital heart disease 
the degree RVH usually more marked 
than RVH the adult, and there- 
fore ordinarily produces more marked 
evidence RVH.** 

the normal heart the right ventricle lies 
anteriorly the left The plane 
the interventricular septum relatively 
parallel the frontal plane the 
When RVH develops, there increase 
the thickness the free wall well 
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increase the epicardial surface area. 
the hypertrophy progresses, the anterior sur- 
face the right ventricle obliterates the ret- 
rosternal space and then comes lie against 
the posterior aspect the sternum and ante- 
rior chest wall. These rigid structures tend 
limit any further forward enlargement 
the right ventricle, that any additional 
right ventricular enlargement must push the 
heart 

With right ventricular hypertrophy there 
also hypertrophy the trabeculae carneae 
connecting the free wall the right ventricle 
the septal Because these 
hypertrophied trabeculae carneae the capac- 
ity the hypertrophied right ventricle may 
not significantly increased. With the onset 
right ventricular dilatation, however, the 
trabeculae carneae network connecting the 
septum with the free wall becomes attenuated 
and appears The capacity 
the right chamber increases. 
This increase effective inner surface area 
may accomplished with little apparent 
change outer contour the Fur- 
ther enlargement the right ventricle must 
take place enlargement the free be- 
cause the septal surface fixed the size 
the left ventricle. dilatation continues, 
first the inflow and then the outflow tracts en- 
large. With marked RVH and dilatation the 
right ventricle extends beyond the septal mar- 
gin and the heart comes have 
particular interest the obser- 
vation that some cases RVH due con- 
genital heart disease there actual in- 
crease the number myocardial fibers due 
presumably hyperplasia occurring during 
the first few months after birth. This 
contrast the finding acquired RVH 
which there increase the number 
myocardial fiber 

believed that when LVH 
marked, RVH regular accompaniment. 
The explanation offered that, since the in- 
terventricular septum consists almost entirely 
left ventricular fibers, any increase the 
size the left ventricle 
creases the septal surface the right ven- 
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tricle and, therefore, the free wall the 
right ventricle. however, found 
his autopsy study that hypertension, the 
absence failure, only the left ventricle hy- 
pertrophies but with development conges- 
tive failure, the right ventricle hypertrophies 
progressively with the duration failure. 
Similar observations have been made Ful- 
ton.® 

The patterns RVH 
occur less frequently than the patterns 
LVH and are also subject greater varia- 
The QRS duration not ordinarily 
prolonged because the pathway activation 
through the right free not, except 
extreme RVH, long the left free 
Activation the right ventricle 
normally completed about 0.06 second 
less. Therefore, normal QRS 0.09 would 
not become prolonged until marked RVH had 
developed. fact, ordinarily uncompli- 
cated RVH, the QRS interval should not 
prolonged beyond 0.10 

The genesis the increased voltage the 
right precordial leads RVH may similar 
that already discussed causative the 
high voltage left ventricular leads LVH. 
These factors include increase thickness 
the right ventricular wall, increase the epi- 
cardial surface area the right ventricle, 
proximity the hypertrophied and often di- 
lated right ventricle the anterior chest wall, 
together with decrease amount interven- 
ing lung tissue, and decrease internal re- 
sistance the hypertrophied muscle fibers 
the right ventricular wall. 

The mean spatial QRS vector tends in- 
crease magnitude and point more di- 
rectly toward the hypertrophied free wall 
the right the right ven- 
tricle lies anteriorly and slightly the right 
the left ventricle, the QRS forces developed 
from normally are directed rightward and 
somewhat When RVH develops 
these rightward and anteriorly directed forces 
are increased magnitude. This change re- 
sults right axis deviation (RAD) the 
mean QRS vector, which has been stated 
the most common manifestation 
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This mechanism presumably plays 
nent role the RAD due hy- 
pertrophy the right ventricle 

has been pointed out, that 
the right ventricle normally contributes very 
little the QRS complex and even marked 
RVH influences the the mean 
QRS vector only results 
marked RAD only those subjects (children 
and young adults) where the mean QRS axis 
normally more less vertically directed. 
older individuals whose normal mean QRS 
vector tends more horizontal, RVH 
much less commonly produces marked 
Conduction delay the right ventricle has 
also been implicated cause RAD 
permits the forces the lateral wall 
the right ventricle virtually unop- 
posed those the left 
tation the right ventricle has been consid- 
ered cause clockwise rotation the heart 
about its long axis and thereby also produces 
course, Grant’s deny the 
importance anatomic rotation the heart 
the genesis the pat- 
tern RVH. 

The directed initial forees 
RVH are responsible for the ampli- 
tude and duration the wave the right 
precordial leads. When the terminal forces 
RVH become anteriorly directed, there re- 
sults the right precordial leads. 
the terminal vector directed rightward and 
superiorly, with prolongation the QRS, 
the Se, syndrome produced 
and due conduction variation the 
right the terminal vector 
inferiorly directed (as well rightward and 
are present. has already been discussed, 
this last pattern would classed many 
IRBBB. 

The S-T and T-wave alterations that may 
the right precordial leads RVH are 
generally considered secondary the 
marked RVH the 
S-T and are directed leftward and 
posteriorly,** opposite the direction the 
mean QRS vectors. Thus, the S-T segments 
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tend depressed and the waves inverted 
leads and III. 

The precordial lead changes RVH may 
grouped into main types, 
pally upon changes the right precordial 
The first group displays tall 
waves (with small absent waves) with 
late onset the intrinsicoid deflection. has 
been suggested that this pattern may at- 
tributed slow spread excitation the 
hypertrophied wall the right 
attributed this pattern 
clockwise rotation the heart about 
its longitudinal axis, that the thickened 
free wall the right ventricle lies relatively 
close the anterior chest wall. This type 
monary stenosis and due 

second type also presents increased volt- 
wave. The genesis this pattern 
right precordial leads RVH has been and 
remains somewhat confused problem. The 
proposed marked clockwise 
rotation about the longitudinal axis, that 
right precordial leads are facing the 
dial surface the left ventricle, seems highly 
unlikely view Grant’s 

depolarization the interventricu- 
lar septum from right left some these 
eases has been 
would support this Sodi-Pallares 
and have offered another explana- 
tion for this pattern RVH. They believe 
that the right atrium markedly enlarged 
with the result that this dilated chamber trans- 
mits the right precordial leads the 
eal effects vectors that originate the 
high basal portions the interventricular 
septum. These workers have studied au- 
topsy cases that exhibited this pattern and 
found enlargement the right atrium all 
eases and concomitant hypertrophy dilata- 
tion the right ventricle all but one. 

has suggested that the wave 
corresponds electrical forces, due acti- 
vation the septum from right left, which 


are longer opposed those due radial 
activation the lateral wall the right ven- 
tricle, these appear later and are perhaps 
smaller due decreased density 
tions between the conducting system and myo- 
cardium consequence dilatation. Bay- 
offered still another explanation for the 
due primarily apical activity the right 
ventricle when its greater dimension and 
proximity the xiphoid process creates 
larger, negative solid angle and 

The third type pattern that may occur 
that small waves and deep waves 
the right precordial leads (and even some 
cases all precordial leads, including 
This pattern encountered primarily 
cor pulmonale and thought 
due principally the anatomic position 
the While the right ventricle hyper- 
trophied the heart displaced downward 
the chest owing the low position the dia- 
phragm pulmonary The QRS 
voltage decreased because the precordial 
electrodes are relatively far removed from the 
Another explanation for this pat- 
tern that there are right ventricular dila- 
tation and clockwise rotation the heart 
around its long axis displacing the pattern, 
which thought arise from the early right 
paraseptal ventricular region, the 

The fourth category the rSR’ pattern 
right precordial leads. This topic has already 
been discussed. Only few additional points 
now need emphasis. This pattern, when oc- 
curs RVH, ordinarily associated with 
right ventricular dilatation. This dilatation 
thought cause and some 
other way interfere with the right ventricular 
conducting network and result slowing 
right ventricular conduction. 

has grouped the electrocardio- 
changes right ventricular enlarge- 
ment into main patterns and has formulated 
the concept that each these depends upon 
the sequence which the various regions 
the right ventricle are activated during the 
QRS interval and whether ventricu- 
lar dilatation hypertrophy present. The 
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septal portion the right ventricle contrib- 
utes its forces during the first 0.04 
second the QRS interval and the free wal! 
the right ventricle contributes its 
during the second half the QRS in. 
terval. 

When the septal and paraseptal portions 
the right ventricle are involved 
hypertrophy, abnormal 
forees are developed during the initial 0.04 
second the QRS interval. These forces are 
directed anteriorly and give rise the abnor- 
mally tall and broad initial waves 
This pattern encountered pulmonie ste- 
nosis where there concentric RVH. 

When the inflow region the free wall 
the right ventricle (the portion that rests 
the diaphragm) predominantly hyper- 
trophied dilated, the terminal QRS forces 
point inferiorly and anteriorly. These produce 
right axis deviation the standard leads and 
the transitional QRS complexes the pre- 
cordial leads are displaced the right. 

When the outflow portion and crista re- 
gions the free wall are principally involved, 
the terminal forces point anteriorly and right- 
ward. These produce wave lead and 
atrial septal defect where there marked 
dilatation the free wall the right ven- 
tricle with sparing the septal region. Grant 
believed that this RSR’ pattern atrial sep- 
tal defect was not IRBBB but type parie- 
encountered marked dilatation. 

This neat based upon selective 
changes the right ventricle suggested 
Grant, has our knowledge not yet been sub- 
jected careful correlation with autopsy and 
studies. 

The diagnosis RVH the presence 
RBBB fraught with considerable 
The observations Dodge and and 
have already been cited, well 
showed illustration intermit- 
tent complete RBBB which the secondary 
wave was mm. Yet, during norma! 
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intraventricular conduction, there was 
evidence RVH. Simi- 
‘ar observations have been made 
believed that the activation the 
free wall the right ventricle was sufficiently 
lelayed follow the phase when the 
naximal forces were developed the free wall 
the left ventricle, that excitation the 
right ventricular free wall alone might give 
vise the relatively tall secondary waves 
the right precordial leads. 
RVH the presence major degree 
IRBBB diagnosed from the electro- 
with little 

Combined Ventricular Hypertrophy 

The diagnosis CVH 
even more difficult than the diagnosis 
ventricle. Normally the free wall the 
left ventricle approximately times the 
thickness and twice the weight the free 
wall the right ventricle. both ventricles 
undergo hypertrophy, but retain their rela- 
tive proportions each other, the left 
cle remains preponderant and the electrocar- 
diogram tends display the pattern left 
doubted that hypertrophy which the 
masses the ventricles proportionately 
distinguished from preponderant 
hypertrophy the left ventricle alone. 
addition, the observation has been made that 
even RVH the thickness the right ven- 
wall seldom approaches, and only 
rarely exceeds, the thickness even the nor- 
mal left ventricular wall and that seems 
that when the left ventricle greatly 
even the most marked RVH 
‘ould significantly alter the QRS 

observed fact, however, that biven- 
ricular hypertrophy does, give 
‘ise highly suggestive, not absolutely 
patterns. believed that 
pattern CVH there must 
the free wall the left and 
right ventricle almost equal degree. 
The QRS interval may slightly 
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prolonged The prolongation pre- 
cumably due the increased time required 
for the impulse spread through the thick- 
ened portion the free wall the left ven- 
tricle. Since the increased voltages generated 
the hypertrophied ventricles tend coun- 
terbalance each other, the amplitude the 
deflections the electrocardiogram may not 
greatly exceed the normal. There may S-T 
and T-wave changes secondary the 
duration the QRS interval. Slurring and 
notching the QRS complexes may occur 
because local delays intraventricular 
conduction due widespread myocardial 
fibrosis. 

Many patterns purported value 
the diagnosis CVH have been of- 
96.97 Among the more useful are 
the presence LVH the precordial leads 
with vertical heart (or right axis deviation 
marked displacement the transi- 
tional zone the left with S>R V;, R>Q 
together with signs LVH; tall 
waves with late peaks and inverted waves 
both right and left precordial leads. 

Dilatation the right ventricle bilateral 
ventricular enlargement has been invoked 
explain the displacement the transition 
zone the left, with rotation 
the heart producing right axis 
has been suggested that such ro- 
tation does not when the right 
ular enlargement subsequent left ven- 
tricular failure, for these cases the right 
ventricle expands upward without displace- 
ment the dilated left ventricle 
When combined ventricular enlargement 
there more hypertrophy than dilatation 
the right ventricle, the pattern 
voltage the right precordial leads en- 

The pattern encoun- 
tered ostium primum defects (persistent 
common atrioventricular canal) in- 
terest. There LAD standard 
and rSR’ pattern the right precordial 
38, 66, 134, The left precordial 
leads may also display evidence LVH, 
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While has been proposed that the LAD 
due the associated mitral insufficiency (re- 
sulting from the cleft mitral 
others deny this and attribute this configura- 
tion altered spread conduction through 
the left autopsy these 
exhibit RVH and dilatation and may 
also show 

Since the introduction the concept 
ventricular patterns CVH, espe- 
cially congenital heart disease, have been 
described. These patterns are further consid- 
ered the section ventricular overload 
syndromes. 

Ventricular Overload Syndromes 

The interesting concept systolic and di- 
astolic overloading the heart 
duced Cabrera and and extended 
scribed what they believe are specific electro- 
cardiographic features and have related them 
characteristic alterations the 
ventricles. Systolic overloading the right 
stenosis and pulmonary hypertension. The 
voltage the waves right precordial 
leads and (in advanced T-wave inver- 
sion. autopsy these cases are found have 
thickening the free wall the right ven- 
tricle and slight moderate dilatation the 
outflow tract only. 

Diastolic overloading the right ventricle 
illustrated atrial septal defect and 
tricuspid insufficiency. The 
exhibits RBBB (complete incomplete) and 
autopsy there dilatation the right 
ventricle. The stretching the conducting 
fibers and increase length the 
tion pathway associated with dilatation have 
been considered causative factors the 
tern. 

Systolic overloading the left ventricle 
found stenosis and hy- 
pertension. The pattern 
characterized ST-segment depression 
and T-wave inversion left ventricular leads. 
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autopsy these cases display thick-walled 
left ventricle without significant dilatation 
the cavity. Cabrera and regard 
these T-wave changes 

overloading the left ventricle 
aortic insufficiency and patent 
ductus arteriosus. The 
pattern characterized tall waves with 
late peaks precordial leads and deep 
waves right precordial leads. The waves 
are tall and and may preceded 
upward displacement the left 
precordial leads. autopsy there usually 
considerable dilatation the left ventricular 
cavity, with slight thickening the wall. 

Systolic overload thought manifest it- 
self principally the time ventricular 
repolarization. The effect then delay the 
onset repolarization, with the waves 
the affected ventricle becoming flattened 
negative. Diastolic overload lengthens the 
tivation process the involved ventricle. The 
electrocardiogram shows delay the onset 
the intrinsicoid the precordial 
leads reflecting the involved ventricle. 

Combined right and left ventricular overload 
patterns have been described variety 
sico and found this elec- 
trocardiographic pattern per cent 
their cases ventricular septal defect. 
These cases exhibited (1) RVH with systolic 
overloading the right ventricle with tall 
waves and (2) LVH with with- 
out diastolic overloading the left ventricle 
waves when small deflection would 
expected due the marked RVH, delayed 
onset the intrinsicoid deflection, positive 
waves; (3) deep waves and sug- 
gestive septal hypertrophy. The mean spa- 
tial QRS vector deviated the right, forward, 
and upward. 

Patent ductus arteriosus with moderate 
pulmonary hypertension also has been shown 
demonstrate CVH, characterized RVH 
with systolic overloading and left ventricular 
diastolic overloading with tall peaked waves 
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what considers several diagnostic 
combinations right and left ven- 
ricular overload patterns. has pointed 
that infancy with QRS evidence 
RVH right precordial leads, the 
T-wave inversion left precordial 
leads strong presumptive evidence asso- 
LVH. Another observation made 
was that infants with 
evidence LVH the presence 
positive waves right precordial leads 
ceeds 41) per cent the total amplitude 
that lead. Some Ziegler’s observa- 
tions have been supported stud- 

The concept systolic and diastolic over- 
loading the ventricles has been consider- 
able value the interpretation and evaluation 
the various forms 
However, our knowledge there have been 
extensive, careful, autopsy-controlled cor- 
relations with these pat- 
terns. such evaluation might 
difficult the concept and 
hemodynamic, more than anatomic, altera- 
tion the ventricles. Nevertheless, certain 
observations have been made. gen- 
eral, when ventricular enlargeinent due 
increased flow overload), there 
ventricular dilatation, and when the enlarge- 
ment due resistance flow 
(systolic overload), there 
has also been observed that 
congenital heart disease dilatation more 
often minor de- 
fects than hypertrophy, especially the 
right ventricle. Left ventricular dilatation 
said QRS amplitude, whereas LVH 
prone produce accompanying S-T and 
wave The recent study Selzer 
and however, tends discount 
the distinguishing fea- 
tures between LVH and left ventricular dila- 
tation. The right ventricular diastolic over- 
load pattern, commonly encountered 
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atrial septal defect, has been post 
mortem associated with right ventricular 
dilatation relationship could detected 
between the RBBB and the thickness the 
septum the right ventricular wall. Objec- 
tion has been raised the concept the 
overload syndrome that the electrocardio- 
gram cannot record mechan- 
ical events but only those anatomie and 
duction alterations that may such 
that minor degrees LBBB may causative 
the production the electrocardiographic 
pattern so-called left ventricular systolic 
overload. Therefore, the whole problem the 
overload syndrome, while considerable 
ical interest, not necessarily firm 
furthermore, 
admits that there are diagnostic limitations 
these patterns. 


Discussion 


would appear that with the considerable 
uncertainty still surrounding the exact mode 
production the phe- 
nomena ventricular hypertrophy, any at- 
tempt correlate largely 
patterns with the anatomic 
expression this hypertrophy may well lead 
not infrequently evidence disparity 
the results. Furthermore, has been pointed 
necessary correlation between the amplitude 
duration the QRS complex and the mag- 
nitude the transmural voltage the thick- 
ness the ventricular wall. The QRS deflee- 
tions represent the net effect two sets 
(opposite sign) generated, 
not only the portion the heart immedi- 
ately underlying the exploring electrode, but 
all other parts the heart 
addition, has been that because 
the composite value the ventricular de- 
flections semi-direct leads, difficult, 
perhaps impossible, ascribe precise 
portion the electrical 
activity arising equally precise area 
the right ventricle left ventricle. 

Despite the problems inherent stud- 
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ies, certain significant facts emerge. With the 
use conventional cri- 
teria for the diagnosis adults 
accurate diagnosis autopsy-proved instances 
isolated LVH possible about per 
the other hand, given electro- 
cardiogram demonstrating the pattern 
LVH adult, the possibility making 
false-positive diagnosis ranges from about 
with the experience Levine and 
who found that LVH was invariably present 

Emaciation, slender body build, and age 
appear some the major factors result- 
ing false-positive diagnosis LVH. 
Obesity has been shown some cases ob- 
the electrocardiographic diagnosis 
LVH. Thus the voltage criteria LVH may 
totally unreliable subjects who are either 
markedly overweight underweight. ad- 
dition, the present voltage criteria for LVH 
adults may result overdiagnosis chil- 
dren and even some normal young adults. 
Generally speaking, minimal early LVH 
more likely missed than marked LVH. 

the various groups 
criteria for the diagnosis LVH, 
delay the onset the intrinsicoid 
was considered Selzer the least reli- 
able, having been present many cases with- 
out anatomic LVH and absent some with 
severe our study autopsy- 
proved isolated LVH, delayed ventricular ac- 
tivation time was encountered per cent 
the Increase voltage was present 
Grant’s series*! high voltage 
over per cent cases with marked LVH. 
found high voltage present 
most cases his series but that study the 
tracings were selected because they displayed 
LVH. also found high voltage the 
most frequent cause false-positive diag- 
nosis LVH. 

close relationship can demonstrated 
between 
abnormality and the ventricular weight, the 


left ventricular wall thickness, the 
wall thickness ratio. However, 
association was found 
heart weight and increasing accuracy diac 

nosis autopsy-proved preponderant 
lated RVH different series varies widel 
(23 100 per cent). These reports, 
include heterogeneous groups with wide 
ranges, varied etiologies the RVH, and 
utilization 
criteria. attempt achieve some 
order from these studies, may observe: 
that the electrocardiographic diagnosis 
RVH most accurate congenital heart dis 
ease, less mitral stenosis and chroni 
cor pulmonale, and commonly undetected 
RVH secondary left heart failure. mos: 
instances when the pattern RVH 
tered the electrocardiogram, the diagnosis 
substantiated autopsy, yet Walker and 
found that patients pre. 
senting this pattern did not have RVH 
autopsy. Lipsett and also found 
with LVH exhibit elec. 
evidence RVH. 

Anatomic CVH may present any the fol- 
electrocardiographic patterns: (1) 
normal, (2) abnormalities, 
bundle-branch block, (4) hy- 
pertrophy ventricle, usually the left, 
(5) diagnostic pattern 
LVH the precordial leads has 
posed highly suggestive CVH, yet this 
pattern has been encountered 
LVH alone. 

Delay the onset the intrinsicoid de- 
flection right precordial leads RVH and 
left precordial leads LVH has consti 
tuted integral part the conventional eri 
teria the diagnosis 
there has been increasing skepticism 
ing the significance the intrinsicoid 
tion. This has stemmed largely from 
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act, stated that does not make measure- 
nents the ‘‘intrinsicoid because 
believes that they are misleading theory 
probable that precise meaning 
localized area the myocar- 
lium assigned the ‘‘intrinsicoid 
Actually, Wilson himself empha- 
ized that the potential variations every 
the epicardial surface contribute 
some measure the potential variations 
electrode placed upon the 
although the exact significance and 
present time still uncertain, em- 
observation that the onset delayed 
least some cases ventricular hypertrophy. 

The value axis deviation the diagnosis 
ventricular hypertrophy has undergone 
waxing and waning popularity. 
When the standard leads constituted the 
mainstay leads, right 
axis deviation (RAD) and left axis deviation 
(LAD) were given considerable importance 
the diagnosis respective hy- 
pertrophy. With the introduction the uni- 
polar extremity and chest leads, the impor- 
tance attached axis deviation diminished. 
fact, Myers*? and Braunwald* have indi- 
cated that axis deviation little value 
the diagnosis ventricular hypertrophy. 
has stated that doubtful that 
RVH, except rare can cause 
RAD itself. 

However, with the considerable interest 
electrocardiography, the evaluation the 
frontal plane projection the mean QRS 
axis the electrocardiogram has again 
gained favor. has placed consider- 
able emphasis RAD the diagnosis 
RVH. has demonstrated that RAD 
earlier than the changes the right 
precordial leads the development RVH 
cor pulmonale. has stated that RAD 
the commonest manifestation RVH. The 
relationship LAD LVH perhaps some- 
what less Grant’s studies LAD 
LVH have already been cited, his 
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belief that not the hypertrophy itself that 
produces the axis deviation but conduction 
defect the left our present 
state knowledge, would appear that 
abnormal degrees axis deviation are im- 
portance the evalua- 
tion ventricular hypertrophy and, there- 
fore, axis deviation should determined. 

That errors may the electrocardio- 
diagnosis ventricular hypertrophy 
are well recognized and have been emphasized 
among various authorities the electrocar- 
diagnosis has been spe- 
cifically pointed out 

would appear appropriate speculate 
about the possibility future improvements 
the diagnosis ven- 
tricular hypertrophy. Perhaps some the 
proposed orthogonal lead 
may simplify the 
criteria and improve the 
Again, however, only electrocar- 
diographic-pathologie evaluation such sys- 
tems will establish their merit this regard. 


Summary 


The correlation the electrocardiogram 
with evidence ventricular hyper- 
trophy, while laden with numerous pitfalls, 
still remains the best available means de- 
termining the the electrocardio- 
diagnosis ventricular hypertrophy. 

100 isolated left ventricular 
hypertrophy (LVH) demonstrated autopsy, 
positive diagnosis was 
made per cent use conventional 
However, other studies designed 
test the reliability these criteria, was 
found that false-positive diagnosis was made 

The diagnosis right 
ventricular hypertrophy (RVH) more dif- 
ficult. studies, con- 
firmed autopsies, the correlation 
ranged from 100 per cent, while the 
number false-positive diagnoses has been 
high per cent. The correct electro- 
diagnosis more frequent 
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RVH due congenital heart disease than 
acquired heart disease. 

The significance the rSR’ pattern right 
precordial leads discussed. Its 
anatomic RVH and the problem the 
electrocardiographie diagnosis RVH the 
presence right bundle-branch block (RBBB) 
are reviewed. 

Combined ventricular hypertrophy (CVH) 
frequently missed the electrocardiogram, 
the diagnosis having been made only 
per cent cases proved autopsy. 

graphic diagnosis LVH the presence 
left bundle-branch block (LBBB) 
mented. 


The precise phenomena 
that occur ventricular hypertrophy are still 
largely conjectural. The more commonly ac- 
cepted hypotheses are reviewed. 

The lack close correlation between ven- 
tricular wall thickness respective ventric- 
ular muscle mass and the individual electro- 
cardiographie patterns emphasized. The 
possible explanations for some these dis- 
crepancies are presented. 


Summario Interlingua 


correlation del electrocardiogramma 
dentia anatomie hypertrophia ventricular curre 
risco numerose fallacias, sed illo remane nonob- 
stante melior medio disponibile pro determinar 
accuratia del diagnose hyper- 
trophia 

tricular (HSV) demonstrate necropsia, positive 
diagnose esseva facite pro 
cento del vices per application del 
tional. Tamen, altere studios planate pro testar 
fidelitate ille criterios, esseva trovate que 
diagnose false-positive habeva essite facite inter 

(HDV) plus difficile. studios 
electrocardiographic, necropticamente confirmate, 
numero del diagnoses false-positive essite alte, 
usque pro Correcte diagnoses electro- 
HDV plus frequente quando 

del patrono rSR’ derivationes 
rentia HDV anatomie etiam problema del 


diagnose HDV presentia bloco bran 
dextere. 

Hypertrophia ambi-ventricular (HAV) 
diagnose esseva facite solmente inter casos 
que condition esseva provate 

basse fidelitate del diagnose 
HSV presentia bloco branea sinistre 
documentate. 

precise phenomenos que 
mesura theorias plus commu 
mente revistate. 

tate del pariete ventricular respective mas 
caso individual. presentate explicationes pos 
hile pro certes iste 
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The treatment established venous thrombosis and pulmonary embolism remains 


problem. survey cases deep venous thrombosis treated anticoagulants 
indicated serious failure rate the form either recurrent venous thrombosis 
originally recurrent pulmonary embolism. Heparin was more effective than 


Dicumarol relieving symptoms venous thrombosis, but was associated with 
number fatal pulmonary emboli the adequate therapy. 


a 


Venous ligation, especially the level the vena cava, postoperative 
anticoagulant therapy seemed offer the safest course with minimal morbidity. 
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ELECTROCARDIOGRAPHY, VECTOR- 
CARDIOGRAPHY, BALLISTOCARDIOG- 
RAPHY, AND OTHER GRAPHIC 
TECHNICS 


Daoud, G., Reppert, H., Jr., and Butterworth, 
Basal Systolic Murmurs and the Carotid 
Pulse Curve the Diagnosis Calcareous 
Aortic Stenosis. Ann. Int. Med. 50: 323 (Feb.), 
1959. 

The clinical diagnosis aortie steno- 
tients with proved stenosis autopsy, the 
clinical diagnosis was made only per cent. 
The authors reviewed the physical and laboratory 
eated the variability each finding. The blood 
pressure usually revealed low systolic level and 
low pulse pressure, but hypertension and wide 
pulse pressures Although left ventricular 
hypertrophy was the most common electrocardio- 
finding, distortions this pattern 
antecedent myocardial infarction conduction 
disturbances were sometimes found. 
tions the x-ray, examinations, aus- 
cultation, and were also reviewed. 
The carotid pulse wave was recorded neck 
cuff attached thin-boro rigid-wall tub- 
ing Statham strain-gage transducer. The out- 
put the transducer was amplified 
wave amplifier and fed optical galvanometer 
and recorded photographie paper. The features 
the carotid pulse wave patients with aortic 
stenosis include rapid rise the ascending limb, 
plateau, interrupted the Two angles 


the were also measured. The angle 
ejection angle, was formed the 
the beginning the upstroke and 
line tangent the initial rise the upstroke. 
The angle, angle, was formed tlie 
tangent line angle and line drawn from 
normal and 150 patients without aortic 
stenosis, angle varied between and 25°, with 
Angle was always larger than 
with exception, and the ratio E/S was always 
less than patients thought have 
aortic stenosis, the pulse curve 
revealed slow rise the limb, small 
absent incisura, and diminished over-all 
the curve. The ejection angle was above 25°, 
(usually above 30°) and the angle was 
decreased, that E/S was greater than with 
greater than 0.24 second. classification severe 
aortic stenosis, stenosis, and nonhemody- 
namie stenosis given with the and 
laboratory features each group. 
KAYDEN 


Deglaude, L., and Laurens, P.: Contribution 
the Vectorcardiogram the Recognition 
Combined Ventricular Overload. Arch. 
52: 263 (Mar.), 1959. 

pressure overload the QRS 
directed the right, anteriorly, and 
the the right ventricle, and the 
posteriorly, and upward the case the 
ventricle. The loop displaced oppos 
direction and has high voltage. 
volume overload the changes are similar 
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ABSTRACTS 


the QRS loop has irregular course and 
duration, and the loop shows low voltage. 
delay QRS especially pronounced the 
posite ventricle shows overload. this 
stance the initial portion QRS often deviates 
direction for right ventricular 
erload, the terminal portion 
for left. The electrocardiogram 
ses often shows biphasie QRS complex 
bilateral overload leads complete 
utralization the effects both ventricles, 
the loops appear normal, they show over- 
lesser degree than would correspond 
tle observed right ventricular pressures. 
LEPESCHKIN 


Duboucher, G., and Bernasconi, P.: Ventricular 
Paroxysmal Tachycardia the Bouveret Type, 
Showing Evolution after Twelve years. Arch. 
52: (Jan.), 1959. 

otherwise healthy male experienced 
first episode paroxysmal 
the age 39. this time the rate 
the center was 140 and frequent atrial 
captures were present. During the following 
years the episodes more frequent and 
prolonged, and the ventricular rate sometimes 
The attacks always could inter- 
rupted slow intravenous injection 6-8 ml. 
pronestyl, which caused progressive slowing 
the ventricular pacemaker without influencing 
the atrial rate; the attack ceased suddenly 
soon the ventricular rate slowed down 
about 135. For weeks after cessation 
the attack the wave was inverted leads 
and after longer attacks the wave usu- 
ally beeame inverted also leads 
normal less rapidly. The axis the ab- 
with the QRS axis the rhythm, making 
probable that both were localized the pos- 
wall the ventricle, and were probably 
that long the T-wave changes 
present the heart was enlarged and the pos- 


wall showed reduced amplitude pulsa- 
LEPESCHKIN 


F., and Lapiccirella, R.: Observations 
Certain Phonocardiographic Tracings 
Patients with Mitral Disease. Arch. mal. coeur 
(Jan.), 1959. 

typical murmur mitral stenosis 
appears with the disappearanee waves 
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atrial fibrillation, and that progressive 
increase the P-R interval this 
comes separated from the first heart sound but 
retains its temporal relations the wave. 
These observations are contrary the recently 
concept that the murmur 
caused ventricular contraction. 
LEPESCHKIN 


Hon, H.: Observations Fetal 
Bradycardia. Am. Obst. Gynee. 77: 1084 
(May), 1959. 

Observations based 500 fetal electrocardio- 
tracings are The transitory 
shaped bradyeardia associated with uterine con- 
tractions and intracranial pressure has 
different pattern from the U-shaped pathologic 
bradyeardia. the bradycardia began toward 
the end the contraction, appeared more 
serious than bradyeardia that was confined 
the contraction period. the pathologie U-shaped 
pattern was progressively widening and the return 
normal was associated with irregularity, was 
considered evidence that the condition the fetus 
was slowly growing worse. The author presents 
hypothesis explain the fetal noted 
abnormal labor. relates the 
hypoxia secondary alteration the blood flow 
the intervillous space. This latter related 
normal differential between intramyometrial and 
maternal blood pressure, well sufficient re- 
laxation between uterine contractions. was also 
noted that transitory tachyeardia- 170 180 
beats per minute followed some episodes brady- 
and irregularity. This said the 
result lesser degrees hypoxia. 


SHEPS 


Larks, D.: The Fetal Electrocardiogram 
Multiple Pregnancy. Am. Obst. Gynee. 77: 
1109 (May), 1959. 

recordings twins, 
triplets, and quadruplets are presented. The diag- 
nosis multiple the fetal electro- 
demonstrated. The fetal 
diogram suggested alternate method 
diagnosis when x-ray may not desired. 
The diagnosis twin pregnaney weeks 


SHEPS 


Laurens, P., Bouchard, P., Brial, E., Cornu, C., 
Baculard, P., and Soulié, P.: Cardiovascular 
Sounds and Pressures Registered Situ 
Means Micromanometer. Arch. mal. 
52: 121 (Feb.), 1959. 


The head the transducer, which 
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2.6 mm. wide and mm. long, and situated 
the tip double-lumen 8-F having 
side opening through which blood samples 
taken. The response the manometer 
pressures vibrations without delay distortion 
through damping resonant vibration. Compari- 
son with tracings registered means ordi- 
nary manometer through the side opening shows 
that the latter have delay 0.01 0.03 second. 
Study patients with the micromanometer 
showed that murmurs were registered only the 
site the pressure gradient and the imme- 
diately adjacent region downstream. Thus, the 
murmur tricuspid regurgitation was registered 
only the right atrium, that stenosis 
only the right ventricle, that pulmonic ste- 
nosis only the pulmonary artery. 
septal defect the murmur was registered 
only the pulmonary artery and was therefore 
caused relative pulmonary stenosis: contrast 
true pulmonary stenosis. was low ampli- 
tude and had less than 130 
pulmonary stenosis the murmur had about equal 
amplitude the entire pulmonary trunk, but had 
much higher frequency components the region 
the stenosis. aneurysm sinus Val- 
salva, perforated into the right ventricle, dias- 
murmur could registered the right ven- 
tricle, whereas this was not possible 
pulmonary interventricular 
LEPESCHKIN 


Lewis, H., Ertugrul, A., Dietz, W., Wallace, 
Brown, Jr., and Moghadam, N.: 
Intracardiac Phonocardiography the Diag- 
nosis Congenital Heart Disease. Pediatrics 
23: 837 (May), 1959. 

phonocardiograms were obtained 
from patients with congenital heart disease 
and from patients without heart 
disease. The degree heart 
sounds and murmurs the surface the thorax 
was much less than that within the heart. The 
intracardiac phonocardiogram proved 
great value studying and valvular 
lesions shunts. The authors 
point out that blood itself provided certain 
amount acoustic damping which was 
vented the use phonocardiog- 


raphy. 


M., Brun, P., Chartrain, E., Allain and 
Pelletier, D.: Chronic Constrictive Pericarditis 
and Catheterization Both Ventricles. Arch, 
mal. coeur 52: 123 (Feb.) 1959, 


Left ventricular catheterization with 
ethylene catheter containing removable steel 
with end, introduced through the 
artery, was executed patients and 
52; the only complications were infections easi 
controlled antibioties patients. perso: 
without pericarditis dip 
plateau was seen only the dia 
pressure was less than mm. Hg. patien 
with constrictive pericarditis the dip was prese 

the patients the same finding was present also 

the right ventricle, catheterized simultaneous 


4 


‘from the vein. This finding permits 


recognition pericardial constriction 
also the left ventricle. 
LEPESCHKIN 


Ross, J., Jr.: Transeptal Left Heart Catheteriz. 
tion. New Method Left Atrial 
Ann. Surg. 149: 395 (Mar.), 1959. 

method the right and 
catheter was passed into the femoral vein and 
then into the right side the heart. After pres- 
sure readings were made with 
through the interatrial septum into the 
atrium. Through this needle, small 
ters could passed into the left ventricle and 
even into the aorta. This procedure was 
out dogs, normal, with experimentally 
produced mitral and with con- 
genital ventricular septal defect. Entry into the 
left atrium easily detected change 
and difference color the blood. 
The tracings the right and left atrial pressures 
revealed characteristically different 
were encountered. Left atrial angiograms were 
performed dogs. The dog with the congenital 
ventricular septal defect died the night following 
the There was 
nary edema post mortem. Another dog, dying 
after this procedure, exhibited apparent cause 
death. dogs the interatrial puncture 
months after the procedure. Accidental 
into the pericardium, perforation the 
left ventricle was not encountered. 
the greater size the interatrial septum 
the lesser mobility the mediastinum shov 
facilitate entry into the left atrium and 
even less likely the possibility misplac 
puncture. This procedure may worthwh 
infants and small children 
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thods fail, this procedure could 
liminary studies human indicate 

with minor modification this 


LEVINSON 


acoglu, K.: Changes 
During Agony and after Clinical 
Jeath. Arch. mal. coeur 52: 313 (Mar.), 1959. 
personally observed cases electrical activ- 
the heart always ceased minutes 
death. The last activity regis- 
was usually ventricular fibrillation 
who died heart disease, while those 
from other causes normal sequence activa- 
may persist, with depression elevation 
and sometimes extreme shortening Q-Te. 
many eases the amplitude the 
has disappeared. 


LEPESCHKIN 


Silver, M., Siderides, E., and Antonius, 
A.: The Right Precordial Leads Congenital 
Heart Diseases Manifesting Right Ventricular 
Preponderance. Am. Cardiol. 713 (June), 
1959. 

The QRS morphology lead was examined 
along with the right ventricular pressure 
congenital heart patients. patients having 
atrial septal defect, all had rsR’ pattern (dias- 
tolic overloading) excepting with moderate right 
hypertension who presented 
terns. Dominant patterns similar varieties 
overloading) were found instances 
pulmonary stenosis with atrial septal defect, 
lated pulmonary stenosis. Eighteen per 
the overloading group showed 
plexes, the initial which was less than 0.025 
second duration. The instances dominant 
vaves pulmonary stenosis asso- 
with right ventricular systolic pressures 
um. lower. rsR’ patterns with initial 
waves over 0.025 second duration were thought 
ventricle oceurring when its volume work 
rsR’ with abbreviated initial 
qR’, notched waves appeared indi- 
ertrophy the free wall. 
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Sodi-Pallares, D., Bisteni, A., Fishleder, L., 
and Medrano, A.: Importance the Uni- 
polar Morphologies the Interpretation the 
Electrocardiogram: The Theoretical Basis 
the Unipolar Morphologies and Its Correlation 
with Vectorial Analysis, with Cardiac Activa- 
tion, and with the Potential Variations the 
Epicardial Surface the Heart. Am. Heart 
57: 590 (April) 1959. 

different methods may employed, namely 
the vectorial analysis the study the morphol- 
ogies unipolar leads. The authors point out 
some the unanswered questions and limitations 
the vectorial method and the 
basis required interpret the unipolar morpholo- 
gies corresponding the variations potential 
various portions the heart. Several examples 
the utility the latter method electrocardio- 
graphie analysis are presented. concluded 
that this form electrocardiographie interpreta- 
tion gives wider range diagnoses than has 
been obtained far through vectorial analysis. 


SAGALL 


Swartwout, R., and Walter, P.: Method 
Fetal Electrocardiography. Am. Obst. 
77: 1100 (May), 1959. 

Equipment and for fetal electrocardiog- 
raphy are detail. survey the 
ported. few positive tests were noted between 
the tenth and fourteenth week gestation. From 
the fourteenth week the thirtieth week ges- 
tation there were between and per cent 
positive tests. From the thirtieth the thirty- 
fourth week there were per cent positive and 
subsequently there were 100 per cent positive tests. 
These results relate the first attempt obtain 
fetal electrocardiogram. The value 
establish the presence live fetus. There were 
false-positive tests. The factors tending 
cause false-negative test are deseribed. 

SHEPS 


Van Bogaert, A., Van Genabeek, A., Vandael, J., 
Arnoldy, M., and Van der Henst, H.: Con- 
tribution the Study the Wave 
Peripheral Leads (Experimental Study). Arch. 
mal. coeur 52: 241 (Mar.), 1959. 

the dog, secondary positional waves 
facilitating contact between the right ventricu- 
lar surface and the right shoulder, leads 
III and aV, facilitating contact between the 
left posterior ventricular surface and the dia- 
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phragm lower spine. Such waves may ex- 
ceed the wave amplitude and duration. 
Primary waves appear leads hori- 
zontal hearts after the conduction 
system the right ventricle the posterior 
wall the left ventricle. Conduction delay 
the apical and anterior wall brought about 
this means causes the wave appear sur- 
face leads and may appearance the 
wave lead but not and IIT. Transmural 
necrosis the left ventricular wall caused 
injection carbolic acid caused the wave 
appear leads II-III horizontal heart 
position posterior well anterior location 
necrosis, but the wave lead did not 
appear any animals either horizontal 
vertical heart position. The much higher in- 
cidence waves human infarction may 
due more extensive involvement the 


tion this case. 
system this eas LEPESCHKIN 


Zarday, I., Kistof, and Solti, F.: The Real 
Nature the Extrinsic and Intrinsic 
tions the Precordial Electrocardiogram. Acta 
Cardiol. 14: 158, 1959. 

the authors’ opinion, the doctrine the 
“extrinsic” and the 
epicardial precordial electrocardiogram er- 
roneous, for the deflection nothing 
but the expression the instantaneous vector 
the deflection peripheral leads, just 
the “extrinsic” deflections are the expressions 
the and veetors. Precordial 
raphy thus does not allow any diag- 
nosis nor any temporal determination 
trical events the heart. The authors’ believe 
that the theoretical bases precordial electro- 
can longer sustained. This 
was corroborated the fact that many 
patients and animal experiments, clinical 
experimental data disagreed with the precordial 
tracings. Unilateral preponderance ventricle, 
changes the position the heart, and myo- 
cardial injuries can more easily and rationally 
diagnosed the method “axonometry.” 
few examples are given. 


ENDOCARDITIS, MYOCARDITIS, 
AND PERICARDITIS 


Hall, R., and Owen, G.: The Hypotensive 
Effect Chlorothiazide. Lancet 129 (Jan. 
17), 1959. 

was studied patients with hypertension. 

After control period, therapy was alternated 


‘ 


difference was noted between the 
placebo values blood pressure, small 
statistically significant reduction blood 
sure resulted from 0.5 Gm. 
daily for months. 


Herrman, G.R., Vogelpohl, B., 
R., and Wright, C.: Therapy Hyp: 
tension with Orally Given 
J.A.M.A. 169: 1609 (April 4), 1959. 
Seventy-seven ambulatory patients with 

They were separated into 
treated for hypertension. the gro 
were patients who had been maintained 
therapy with reserpine. the third group 
patients who had been combination 
therapy and who had severe mental depression 
other symptoms intolerance when 
tained therapy with other antihypertensive 
drugs. Group per responded with 
Group blood pressure was controlled without 
individual adjustment dosage. 
Group III was possible (by using 
syrosingopine per day) maintain the desired 
antihypertensive effeet without nightmares, naso- 
congestion, other side-effects. This absence 
severe side-effects the chief advantage 
syrosingopine over other rauwolfia preparations. 


Shucksmith, Wilson, G.: Aortic Throm- 
bosis Causing Hypertension. Lancet (Jan. 
10), 1959. 

Hypertension relatively infrequent com- 
pileation thrombosis the aortie bifureation. 
The authors report the case 
woman with intermittent years’ 
duration and inereasing severity. Translumbar 
aortography showed block below the renal 
performed, but the patient developed 
headaches from newly developed severe 
tension. Accordingly, 
the aorta was performed between the 
was inserted communicating with the 
femoral arteries. Hypertension and intermitt: 
disappeared. 
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ynes, W., and Dexter, L.: Pressor Effect 
‘ubcutaneous Renin Dogs, and Effect 
eserpine, 1-Hydrazinophthalazine and Hexa- 
Renin Hypertension. Am. 
196: 502 (Mar.). 1959. 

‘he pressor effect series subcutaneous 


hog renin was studied the dog, 


reserpine, hydralazine (1-hydrazinoph- 
iments, short series subcutaneous renin injec- 
elevations systolic and blood 
The pressor effect was still noted during 
administrations reserpine (0.25 mg./day) 
hexamethonium (250 500 mg./day) but was 
ofien absent during the administration hydrala- 
zine (25 mg./day). The pressor response intra- 
renin was inereased animals receiving 
reserpine and hexamethonium and decreased after 
hydralazine. 


= 


Horwitz, B., Kuskin, and Wang, C.: Mecha- 
nism Hypotensive Action 
int. pharmacodyn. 120: 228, (June), 
1959. 
The effects reserpine the central vasomotor 

mechanisms were studied the vagotomized 

under pentobarbital Dial anesthesia. With the 
aid the technie the medullary and 
hypothalamie vasomotor areas were stimulated. 

was found that pressor responses from electric 

these areas were reduced. addi- 

tion, the depressor reactions were also reduced 
the administration reserpine. anes- 
thetized and decerebrate cats, reserpine was found 
lower the blood pressure and decrease the 
pressor response following the carotid 
artery. However, these vasomotor events were not 
closely and quantitatively correlated. These find- 
indieate that reserpine exerts general de- 
effect the central vasomotor mecha- 
the suggestion that the drug action 
one, that is, exeite inhibitory mech- 

BRACHFELD 


shman, D.: Hypertension—Treated and 
Brit. 1361 (May 30), 1959. 
‘he progress 211 untreated hypertensive pa- 

its regularly followed 1946 was compared 

and 118 patients treated with 

iglion-blocking drugs. The data revealed that 
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particular, the number patients who died from 
fatal cerebral hemorrhage was lowered; there were 
deaths from stroke among 124 untreated pa- 
tients and only deaths from this cause among 
191 patients treated surgery 
ing drugs. the same group the uremic deaths 
were the untreated and the treated 
group. suggested that ganglion-blocking drugs 
used any man whose blood pressure 
consistently above 120 mm. and, the pres- 
ence albuminuria, treatment advisable when 
the blood pressure below this level. general, 
the hypertensive woman does not normally require 
this intensive unless the diastolic 
sure least 130 mm. He. 


Mathisen, Jensen, D., E., and 
Loken, H.: The Prognosis Essential Hyper- 
tension. Am. Heart 57: 371 (Mar.), 1959. 
1944 group 290 patients (179 women 

and men) with hypertension were registered 
from several departments internal medicine 
Oslo. The pressures were 160 mm. 
more and the pressures mm. 
more. Their ages were less. This group was 
reexamined several the last time 
1957. During the observation period none the 
patients received special 
ment. The prognosis was found much better 
those patients whose hypertension was 
labile fall below mm. with bed rest 
sedatives) rather than stable. The death rate 
patients with labile hypertension was ap- 
proximately the same for the general popula- 
tion Norway, whereas was about times 
higher the groups with more stabilized 
hypertension. The death were cerebro- 
and renal per cent with miscellaneous 
for the remaining per cent. 


SAGALL 


Newman, D., and Robertson, S.: Some 
Aspects Prognosis Treated Hypertension. 
Brit. 1368 (May 30), 1959. 

Prognosis hypertensive patients influenced 
many factors apart from the height the 
blood pressure. One hundred and four patients 
with initial pressure over 120 mm. 
were surveyed while under treatment, usually with 
ganglion-blocking drugs. the patients with 
neuroretinopathy, effective lowering the blood 
pressure was great importance decreasing 
mortality and morbidity. the patients with 
cerebral cardiae vascular lesions, such rela- 
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tension (no demonstrable renal, cardiac, retinal, 
cerebral involvement) had good 
prognosis. The comparative immunity the fe- 
male hypertension was demonstrated, and the 
authors suggest that, ganglion-blocking drugs 
are used “symptomless” hypertension, probably 
they should restricted young males. 


Rawls, B., and Evans, L., Jr.: Clinical 
Experience with Deserpidine Management 
Hypertension and Anxiety Neurosis. New 
York State Med. 59: 1774 (May 1), 1959. 
Deserpidine alkaloid derived from Rau- 

Forty patients were treated, 

and these had hypertension, had symp- 
toms anxiety neuroses, and were without 
such symptoms. The average dosage deserpidine 
was 0.1 mg. times daily for months. All the 

hypertensive patients experienced 

blood pressure, the average fall being mm. 

the patients with symptoms anxiety 

neurosis experienced complete relief symptoms 
and obtained partial relief. Deserpidine appar- 
ently induces satisfactory reduction anxiety, 
reactivity, and arterial hypertension with 

very low incidence undesirable side effects 

often seen with other alkaloids. 


Rice, V., and Posener, J.: Practical 
Method for the Measurement Systolic Blood 
Pressures Infants. 23: 854 (May), 
1959. 

The elevated pressure arterial 
cuff that had been placed proximal 
inflated recording cuff was gradually reduced until 
pulse indicator; the pressure the 
the moment that pulsations visi- 
ble was taken the systolic blood pressure. 
The new method compared favorably with the 
higher values than were obtained the same 
subjects the palpatory and flush The 
authors concluded that this 
because the latter values were low, whereas the 
new method provided more indication 
the true systolie level. 


Slater, Geiger, W., Leeson, J., and Gor- 
nall, G.: Aldosteronism and Hypertension: 
The Influence Complete Adrenalectomy upon 
Essential Hypertension Child. 
23: 1125 (June), 1959. 


detailed case report 4-year-old boy sui er- 
ing from severe, essential hyperten: 
presented. The maintenance the hyperten: 
was linked adrenal function the inere: 
pressure during marked 
salt, the transient fall rate exeretion 
aldosterone and blood pressure 
adrenalectomy, the absence al: 
terone and the decrease blood pressure ‘er 
total adrenalectomy, and the blood 
crease response salt-retaining hormone. 
moderate decrease blood pressure was 
prior surgery with rigid salt restriction 
administration hypotensive agents; postop: 
tively, there was marked improvement 
status concomitant with 


Thomas, B., and Murphy, A.: Observations 
Some Possible Precursors Essential Hy- 
pertension and Coronary Artery Disease. VI. 
Comparison the Circulatory Reactivity 
the Cold Pressor Test and the Smoking Test. 
Ann. Int. Med. 50: 970 (April), 1959. 

The smoking test 
cold pressor test have been used standardized 
stress tests measure reactivity. The 
results these tests 386 medical students free 
from evidence hypertension coronary 
disease are presented. Mean changes 
and blood pressure were plus 
and plus 16.5 mm. respectively after the cold 
pressor test. The effects smoking cigarette 
upon and blood pressure were 
again similar though smaller magnitude than 
with the cold pressor test. The effect age 
the response the smoking and cold pressor tests 
showed little effect upon the magnitude the 
response. This was also true habits. 
general, could shown that the 
responses the stimuli smoking and 
were largely independent each other. Althouch 
some correlation between the tests did seem 
exist, was suggested that both tests 
tory reactivity. 


Winsor, T.: Comparative Effects Various 
wolfia Alkaloids Hypertension. Dis. 
34: 415 (April), 1959. 

Eighty patients with benign essential 
tension were studied groups. Where 
than agent was used, the first agent was 
tinued for month after the blood pressure 
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come stabilized, discontinued for month, fol- 
which the second agent instituted. 
acebo only. The average fall pressure was 
mm. systolic, mm. The sec- 

group received reserpine average dose 
0.5 mg. daily, which produced average fall 
blood pressure mm. and 
diastolic. The same group subsequently 
ceived the alseroxylon fraction Rauwolfia, 
ith average fall blood pressure mm. 
received reserpine the initial drug, with 
average blood pressure fall mm. sys- 
group was rescinnamine given average 
1.5 mg. daily, which produced average 
ose 0.25 mg. daily initially, which resulted 
average fall blood pressure mm. 
mm. diastolic. The second agent 
this group was deserpidine average dose 
0.25 mg., which produced blood pressure fall 
Reserpine and the alseroxylon fraction had side 
that were similar type and magnitude, 
the predominant one being lethargy. Deserpidine 
showed lower incidence side effects compared 
with reserpine and Rescinnamine had 

exceedingly low all side effects, 
despite the large average dose given. 
q 


METABOLIC EFFECTS 
CIRCULATION 


Villa, L., Dioguardi, N., Agostini, A., Secchi, 
C., Contro, L., Fiorelli, G., Valagussa, L., and 
Pozza, G.: Behavior Certain Myocardial 
Enzymes the Rat during Acute K-Strophan- 
toside Poisoning. Acta Cardiol. 14: 135, 1959. 
The acute intoxication K-strophantoside pro- 

duces the myocardium the rat 
phosphorylase activity with decrease active 
phosphate and with rise 
phosphorus distinetly significant quantities; 
aldolase increase without lactie acid; 
not always significant increase oxidation 
the Krebs modification the 
systems protein and lipid metabolism which 
serum potassium. The changes phosphates were, 
the authors’ opinion, the most important. They 
believed that there may correlation between 
these findings and the changes aldolase levels 
and the Krebs cycle the direction active 
phosphate system activation produced the in- 
toxication, without corresponding oxi- 
dative activity. Since the reversible 
the authors’ think that this disequilibrium being 
compensated slower, after phase. Other as- 
pects the state necessitate further investi- 
gations. 


BRACHFELD 


PATHOLOGY 


Lumb, G., Schacklett, and Dawkins, A.: 
The Cardiac Conduction Tissue and Its Blood 
Supply the Dog. Am. Path. 35: 467 (May- 
June), 1959. 

Arterial branches supplying the atrioventricular 
node and bundle His were selectively ligated 
mongrel dogs and the resultant distribution 
was carefully studied. The high mor- 
tality resulting from occlusion the anterior and 
posterior septal arteries indicated that there was 
other significant blood supply the conduction 
system. Evidence was accumulated which indicated 
that injury conduction tissue fibers the upper 
intraventricular septum was responsible for mak- 
ing ischemia that region such lethal condition. 


MAXWELL 


Wolfgarten, M., and Magarey, R.: Vascular 
Bact. 77: 597 (Apr.), 1959. 

Multiple, forceful, centrally directed saline in- 
jections were made into the artery rats 
was observed that peaks blood 
pressure 330 mm. were obtained. Fibri- 
noid was found per cent the 
early hours after the injections. 
was present the media large 
small arteries the kidneys, pancreas, mesen- 
‘ory, and the renal glomeruli, whereas changes 


esions were found the large arteries the 
nimals pretreated with norepinephrine; this effect 
‘as thought secondary constriction the 
nall vessels the drug. There was highly 
positive correlation between the maxi- 
peak the blood pressure obtained and the 
evelopment the changes. The authors 


KARPMAN 


Selye, H., and Bajusz, E.: Sensitization Potas- 
sium Deficiency for the Production Myo- 
cardial Necrosis Stress. Am. Path. 35: 


meluded that these findings support the conten- 


found the vessels the heart liver. 


that hypertension per may lead fibrinoid 
ecrosis. 
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were noted rats maintained for week diet 
deficient potassium and magnesium. Extensive 
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necrosis was then produced 
animals variety stressful stimuli (norepi- 
vasopressin, thyroxine, dihydrotachy- 
baths, vagotomy, quadriplegia, and intestinal trau- 
Whereas these stimuli were 
producing this lesion animals normal diet. 
The authors that brief period nutri- 
tional deficiency can selectively condition the myo- 
cardium the effects various forms 
stress. 


Wasserman, F., Brodsky, L., Kathe, H., Dick, 
M., and Rodensky, L.: Treatment Pro- 
caine Amide Intoxication. Experimental 
Study. Am. Cardiol. 758 (June), 1959. 
amide solution was infused into 

dogs until there was advanced cardiotoxicity 

indicated QRS widening 0.20 second; 
premature atrial, nodal ventricular beats; atrio- 
ventricular dissociation atrial fibrillation; nodal 
ventricular Hypotension was late 
feature. Because the efficacy molar 
sodium lactate accelerating intraventricular con- 
duction delayed other causes, amounts 

mEq. were promptly infused into dogs, and 

improvement was 

noted each instance. That the improvement was 
not due simply wearing off procaine effect 
was evidenced the 5-fold slower rate QRS 

recovery animals not given sodium lactate. 

animals appeared markedly increase the toler- 

arrhythmia previously considered irre- 
versible manifestation procaine intoxication— 
slow idioventricular rhythm—failed respond well 
sodium lactate, then promptly reverted sinus 
rhythm when norepinephrine was added the 
lactate therapy. The authors are impressed that 
the combination molar sodium 
norepinephrine may the treatment choice 
severe procaine amide 


PHARMACOLOGY 


Daly, D., and Luck, P.: The Effects 
Adrenaline and Noradrenaline Pulmonary 
Haemodynamics with Special Reference the 
Role Reflexes from Carotid Sinus Barore- 
ceptors. Physiol. 145: 108 (Jan. 28), 1959. 
rotometer was used measure pulmonary 

blood flow artificially ventilated anesthetized 

dogs. Epinephrine and norepinephrine adminis- 

tered intravenously produced and 

slight elevation systemic blood pressure; the 


ABSTRACTS 


pulmonary arterial pressure and blood 
creased initially and then above 
the heart rate gradually returned 
original level. The results experiments utilizing 
atropine, division the cervical vagosympathetic 
nerves, the carotid sinuses from 
the suggested that the rise systemic 
blood pressure reflexly produced the bradyeardi: 
and the initial transient effects 
artery pressure and flow stimulation the 
flow were thought due the bradyeardia and 
were opposite the vasoconstrictive action 


Brit. 1007 (April 18), 1959. 

the butyl derivative the para-oxy 
homologue phenylephrine. The effects infus- 
ing into the brachial artery were measured with 
tients under controlled conditions. the 
average dose 0.6 mg. caused increase blood 
flow, the infused hand, averaging per cent. 
The dilator effect was the periphery and was 
sufficient counteract the constrictor effect 
multaneously infused epinephrine. general, 
effects from the drug were apparent; the 
effect vasculit did not appear depend the 
initial level blood flow and lasted for only 
the duration the infusion. 


W.: Studies Veratrum Alkaloids. 
The Action the Erythrophleum 
Alkaloids the Single Twitch and the 
“Veratrine Response” the Sartorius Muscle 
the Frog. Pharmacol. Exper. Therap. 
125: (Jan.), 1959. 

erythrophleum alkaloids was examined 
isolated sartorius muscle the frog. All alka- 
loids studied were active. These included cassaine 
hydrochloride, cassaidine hydrochloride, erythro- 
phleine sulfate, coumingine hydrochloride and 
acetyleassaidine hydrochloride. the breakdown 
ylaminoethanol and dimethylaminoethanol were 
examined. addition, ester, di- 
methylaminoethanol pimelate, was used. with 
the glycosides the potency the alka- 
loids antagonizing the effect given con- 
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closely their positive potency 
the vertebrate heart. This parallelism extended 
melate, which differs from the native alkaloids 
the involved, and the breakdown 
ese alkaloids similar that the cardiac 
both cases pretreatment did not 
event the appearance transient veratrine 
The development the antiveratrinic 
depended upon activity the muscle. The 
the pretreatment did not influence 
time course the This 
time course was therefore independent 
process diffusion the alkaloids the 


sponse. 


RINZLER 


H., and Killen, A.: Aortography 
and Arteriography: Analysis Results 
University Medical School. Surg. 
321 (Mar.), 1959. 

and comprehensive survey the 
available material Vanderbilt University Hos- 
and Thayer Veteran’s Administration Hos- 
pital was out. Each arteriogram was 
analyzed regards anesthesia, dye employed, 
iation films, post arteriogram course and sub- 
quent operative findings. aorto- 
yielded results. Among 127 
abdominal aortograms, yielded 
results. Among the peripheral arteriograms 
there were per cent results. These 
procedures all entail definite risk and should 
undertaken only with good indication. There 
points which stand out the ability 
obtain films with the least 
Single injections the dye, meticulous 
insertion the needle, local anesthesia when 
possible, rapid serial exposures x-ray films 
prolonged exposure, use dye with minimal 
toxicity and more careful patient selection are 
most important factors suecess. Prolonged 
exposure the x-ray film seems particu- 
valuable peripheral arteriography. The 
toxie dye 50-90 per cent solu- 
Hypaque. this series there were in- 
femoral arteriograms and following 
anslumbar aortograms. the former, ampu- 

tion was necessary popliteal throm- 

the latter, death days after 
procedure patient and persistent 
the other. Some the lesser 
‘ome, transient ischemia arm, gross hema- 
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turia, severe back pain, nausea and vomiting, 
and transient hypotension. thoracie aortog- 
total amount dye needed varies. Allergic 
reactions are best avoided first testing the 
patient with injection small amount 
the dye. General anesthesia seems predispose 
serious complications. Bleeding tendencies, 
renal disease, severe cardiopulmonary disease, 
age, occlusion terminal aorta, 
hypertension, allergy and aneurysm the aorta 
predispose complications. The authors point 
out that the overall series there has been 
failure per cent patients obtain 
films. This appears excessive the 
authors and they recommend that future reports 
these procedures include evidence success 
and failure. 
LEVINSON 


Gold, H., and Corday, E.: Vasopressor Therapy 
Cardiac Arrhythmias. New England Med. 
206: 1151 (June 4), 1959. 

Six cases are presented examples cardiac 
arrhythmias which may terminated when the 
systemic blood pressure raised normal 
levels intravenously administered vasopressor 
drugs. The abnormal rhythms converted in- 
cluded premature systoles, atrial and 
lar tachyeardias, atrial fibrillation, sinus brady- 
cardia, and heart block when they were associ- 
ated with hypotension. patients with severe 
coronary artery disease hypotension resulting 
from tachyeardia should treated with vaso- 
pressor agents soon vagal-stimulating meas- 
ures fail stop the arrhythmia. such situations 
drugs, even they fail convert 
the abnormal still are indicated because 
they sustain the coronary blood until other 
pressor agents whose action may abruptly 
terminated necessary should employed ex- 
clusively raising the blood pressure 
excessive levels may induce serious ventricu- 
lar arrhythmias. Vasopressor drugs have been 
found safe the treatment abnormal 
rhythms and may prevent serious myo- 
cardial damage death when acute coronary 
precipitates arrhythmia. 


Hanna, C.: Papaverine Analogs. VII. Studies 
the Time Onset Coronary Dilator 
Arch. int. Pharmacodyn. 119: 162 (Mar.), 1959. 
The time onset the coronary vasodilator 

action papaverine and related analogs has 
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been studied the Langendorff rabbit heart 
preparation. was found that the time onset 
and the length coronary dilator action were 
related the size and type ether groups 
the isoquinoline nucleus the papaverine ana- 
logs. These results were confirmed means 
new papaverine analogs, which exhibited 
greater coronary vasodilator potency than either 
papaverine ethaverine. 


Mercier, F., Mercier, Gavend, M., and Gavend, 
R.: Study Certain Dynamic and Ener- 
getic Aspects the Cardiac Action Digi- 
talis Glucosides and Sparteine. Arch. mal. 
coeur 52: 177 (Feb.), 1959. 

dogs, the heart output was measured the 
principle Fick, and work was 
from the output and the arterial pressure; coro- 
nary flow was measured cannulation the 
coronary sinus while the myocardial oxygen con- 
sumption was caleulated from this and the coro- 
nary arteriovenous oxygen difference. Digitalin, 
Ouabain, Digoxin, and adonidoside clinical doses 
caused greater decrease work than 
decrease cardiae work efficiency, especially 
high the contrary, sparteine 
myoeardial oxygen consumption than cardiac 
output, resulting inereased work 
efficiency. 

LEPESCHKIN 


P., Cramer, G., and Bjorntorp, P.: 
Thrombocytopenia during Chlorothiazide Treat- 
ment. Lancet 268 (Feb.), 1959. 
developed 

thiazide therapy patients. patients, 

the evidence was direct; third, vitro 
tests for chlorothiazide was positive. The 
other were less definite. Three the also 
had purpuric rash. all patients, the thrombo- 
cytopenia was the only manifestation 
the bone narrow. The reaction was usually brief, 
and platelet count returned normal soon 
chlorothiazide was withdrawn. 

KURLAND 


Pepeu, G., Masi, R., and Giotti, A.: Nicotine-like 
Actions Ephedrine Isolated Guinea Pig 
Auricles. Arch. int. 119: 334 
(Apr.), 1959. 

The stimulating action small doses ephed- 
rine isolated guinea pig atria was 


ABSTRACTS 


nium and atropine whereas the 
depressing action higher doses was not 
suppressed these substances but rather un- 
masked. Small doses ephedrine 
nicotine and higher doses also 
impeded the effect 
Whether small high, doses ephedrine did 
not impede the action acetylcholine, 
and they retarded, but did not prevent, the posi- 
nephrine. The stimulating action ephedrine 
showed tachyphylaxis, but its antinicotinie action 
did not. Ephedrine, its action guinea pig 
atria, may considered nicotine-like drug. 


BRACHFELD 


J., Barrett, E., Maxwell, A., 
Finocchio, D., Lucas, A., and Earl, 
Hypotensive Properties Syrosingopine, SU- 
3118, Ester Methyl Reserpate. Arch. int. 
Pharmacodyn. 119: 245 (Mar.), 1959. 
Syrosingopine, Su-3118, closely resembles reser- 

pine chemical structure and its 
cause hypotension and the un- 
anesthetized normotensive and 
pertensive dog well the under Dial 
anesthesia. There was some divergence, however, 
the central sedative properties these sub- 
stances. For example, dose syrosingopine 
times that reserpine was required eliminate 
the behavioral expression fear and anxiety 
conditioned rats subjected stressful situa- 
tion, and times more syrosingopine than reser- 
pine was required cause equivalent decrease 
the spontaneous activity mice. Since the 
sedating influence syrosingopine was much 
less prominent than that reserpine the dog, 
mouse, and rat, the cardiovascular actions the 
former could achieved without evoking the 
quieting effect the latter. 


BRACHFELD 


Szekeres, L., Lenard, G., and Torok, T.: Effect 
Strophanthine Myocardial Metabolism 
Normal and Hypoxic Rats. Arch. int. Phar- 
macodyn. 119: 102 (Mar.), 1959. 

The action strophanthin oxygen uptake, 
anaerobie glycolysis, and high energy phos- 
phate and content normal 
poxie rat moyeardium was studied. Strophan- 
thin, 10-* and significantly increased 
oxygen cosumption slices normal rat heart. 
heart muscle slices stro- 
phanthin failed inerease 
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Strophanthin reduced glycolysis both 
normal ‘and hypoxie hearts. Strophanthin 
could not prevent the decrease high energy 
phosphates and centents the heart 
induced hypoxia. 


Thorp, H.: The Effect Ouabain the Heart 
Block Produced the Guinea Pig 2-Chloro- 
adenosine. Arch. int. pharmacodyn. 120: 129 
(June), 1959. 

The influence ouabain heart block pro- 
duced intraatrial injections 2-chloroadeno- 
sine the guinea pig was examined. Heart block 
was produced 2-chloroadenosine with doses 
was required. The block produced 
2-chloroadenosine was always more prolonged than 
that produced adenosine, since was not sub- 
ject destruction adenosine deaminase. 
bain had significant upon the duration 
the heart block produced 2-chloroadenosine. 
2-Chloroadenosine has upon 
the isolate papillary muscle the 
cat. These results are discussed relation the 
potentiation the adenosine heart block ear- 
glycosides. 


Von Capeller, D., Copeland, D., and Stern, 
N.: Digitalis Intoxication: Clinical Report 
148 Cases. Ann. Int. Med. 50: 869 (April), 
1959. 

The authors have reviewed the clinical records 
and electrocardiograms patients with digitalis 
intoxication. The used for establishing 
this diagnosis was that the symptoms the elec- 
signs digitalis intoxication 
disappear upon discontinuing digitalis medication. 
The diagnosis was made more frequently recent 
years and the majority patients were those 
severe congestive heart failure. The initial clinical 
manifestations digitalis intoxication were most 
often anorexia, nausea, and irregularities. 
The next most common sign was 
severity congestive heart failure, 
which improved when the digitalis was omitted. 
One quarter the series had 
changes the sole evidence digitalis 
tion, but the great majority patients had both 
signs and symptoms intoxication. The types 
arrhythmias and conduction defects were analyzed. 
premature ventricular systoles were the 
most abnormality 
(58 per cent) and one third the patients had 
bigeminal rhythm. Digitalis leaf was the most 
frequent preparation responsible for intoxication 
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(66 per cent) and maintenance dose .083 Gm. 
frequently produced intoxication. Digitalis intoxi- 
cation was thought the cause death 
patients. 

KAYDEN 


PHYSICAL SIGNS 


Cassels, E.: Use the Stethoscope Pedi- 
atric Cardiology. J.A.M.A. 170: 781 (June 13), 
1959. 

The stethoscope remains the major instrument 
and adaptable many situations, and its use not 
limited the chest. sounds ean 
followed either their point maximum inten- 
sity their disappearance. children the 
pliability the thoracie wall makes auscultation 
especially informative heart sounds may 
change during manipulation the chest. This 
facilitates investigation both and 
organie murmurs. least mur- 
murs noises not related dis- 
age and are described. The stethoscope the only 
instrument permitting bedside investigation 
these interesting and significant phenomena. 


Morton, W., Beaver, N., and Arnold, C.: 
Heart Disease Screening Elementary School 
Children. J.A.M.A. 169: 1163 (Mar. 14), 1959. 
program for congenital and rheu- 

matie heart disease was out among 6,311 
children between the ages and years. One 
hundred and sixty-five were identified requiring 
further study, and program examina- 
tions was out. Abnormalities 
heart disease. The study revealed cases 
previously unrecognized abnormality but 
also relieved least children false diag- 
nosis heart disease. was interesting note 
that the children without heart disease per 
cent had innocent heart murmurs. 


Morton, W., Hoffman, and Dodge, J.: 
Comparison Three Methods Screening for 
Pediatric Heart Disease. J.A.M.A. 169: 1169 
(Mar. 14), 1959. 

Three methods were compared 
specificity and sensitiveness detecting ab- 
normalities examination 5,654 children. The 
cardiogram, miniature chest roentgenogram, and 
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limited physical examination. The lead was 
fairly sensitive the detection right ventricular 
hypertrophy. children with abnormal 
tracings, had right hypertrophy, 
had abnormalities, and had 
normal hearts. Thus, the was 
ancillary and not primary diagnostie tool. The 
chest x-ray was not sensitive tool the 
heart disease children. examination 
used singly was the most and most sensi- 
tive and gave the highest efficiency index. was 
emphasized that none these methods 
ing infallible. 
PHYSIOLOGY 
Bauereisen, E., Bohme, H., Krug, Peiper, U., 
and Schlicher, L.: Reliability Intracardiac 

Pressure Measurements Furnishing Infor- 

mation Concerning Adaptation the Heart 

Situ. Ztschr. Kreislaufforsch. 48: 372 (April), 

1959. 

dogs, right and left 
sures and the intraplural pressure were registered 
synchronously through pres- 
sures were registered special channels with 
high sensitivity. When ventricular filling was in- 
creased intravenous infusion after hemorrhage, 
positive correlation was usually found between 
transmural filling pressure systolic 
pressure amplitude for both ventricles. Increase 
ventricular filling during spontaneous inspira- 
tion was usually characterized. absent correla- 
tion between filling pressure and amplitude 
both ventricles; less commonly the correlation 
was negative both ventricles positive the 
right and negative the left ventricle. the 
latter the pulmonary arterial pressure was 
always abnormally high. isolated 
peripheral arterial resistance decreased considera- 
bly with perfusion pressure and espe- 
cially with distention the lung; this decrease 
disappeared pulmonary edema very high 
perfusion pressures. This observation would ex- 
plain the negative absent correlation the 
right ventricle during respiration. The negative 
correlation the left ventricle could explained 
reflex vasodilatation during inspira- 
tion; however, could not made positive 
ganglionic-blocking agents. positive correlation, 
which corresponds Starling’s law, can therefore 
masked complicating factors acting the 
same time the arterial resistance. 


LEPESCHKIN 


Benforado, M.: The Effects Vagal Stimula- 
tion the Isolated Perfused Rat Heart. 
Physiol. 145: 266 (Mar. 3), 1959. 

Isolated rat hearts were perfused with 
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vagal nerves remained viable for Ieast hours 
Vagal stimulation produced arrhythmias vary 
ing degrees heart block; the effects were related 
the intensity and duration stimulation. 
comparison the results independent right anc 
left vagal stimulation preparations 
both nerves were viable revealed differences 
the effect sinoatrial rate, heart block, 
beats, extrasystoles, rate following 
cessation stimulation. Physostigmine and oua- 
bain augmented the effects vagal stimulation, 
whereas atropine and hexamethonium antagonized 
them. The author suggested that suppression 
higher pacemaker activity was necessary ante- 
cedent the arrhythmias produced vagal stim- 
ulation the absence any predisposing factors. 


Borison, L., and Kovacs, A.: Central 
Mechanisms Pulmonary Oedema Nervous 
Origin Guinea Pigs. Physiol. 145: 374 
(Mar. 3), 1959. 

Criteria based increased weight and 
gross pathologie changes the lungs were estab- 
lished for evaluating the development vagotomy- 
induced pulmonary edema the guinea pig. Acute 
pulmonary edema was produced 
jected bilateral vagotomy transection the 
spinal C7. Decerebrate guinea pigs devel- 
oped pulmonary edema after bilateral vagotomy 
but not after section the cervical cord; the 
decerebrate animals were 
bilateral vagotomy did not produce pulmonary 
edema. Discrete lesions the vagal 
sulted pulmonary edema normal and decere- 
brate animals, whereas lesions (which 
partially spared the vagal nuclei) resulted 
delayed pulmonary edema. neurogenic pul- 
monary edema was produced the absence 
neural connections between the central nervous 
system and the system, ex- 
periments were performed upon decerebrate guinea 
pigs and was observed that 
against the edema vagotomized parabions was 
obtained combination with nonvagotomized 
partner. The authors suggest that humoral 
mechanism may involved vagotomy-induced 


pulmonary edema. 
KARPMAN 


Coleridge, G., and Linden, J.: The Varia- 
tions with Respiration Effective Right and 
Left Atrial Pressures the Dog. Physiol. 
482 (Mar. 12), 1959. 

The respiration the effective right 

and left atrial pressures were investigated 

closed (i.e., without the need 
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cotomy) the anesthetized dog. Pressure meas- 
ements were made just before the onset atrial 
stole, the height atrial contraction and 
before the second heart sound. The latter 
essure measurement the right atrium always 
with normal inspiration and decreased 

positive-pressure inflation, whereas the left 
rium tended remain steady fall the 
ginning inspiration, rise peak during 
piration, and act variable fashion during 
inflation. The other pressure 
easurements followed course during 
spiration when the heart rate was regular but 
decreased throughout inspiration when the 
art rate was rapid. The authors conclude that 
atrial receptor discharge may influenced 
factors and that among the most im- 
are active passive changes tension 
the atrial wall that preduce changes the 
atrial pressures. 


Coles, R., and Cooper, E.: Hyperaemia 
following Arterial Occlusion Exercise the 
Warm and Cold Human Forearm. Physiol. 
145: 241 (Mar. 3), 1959. 

Water-filled venous plethysmographs 
were used measure blood flows the forearm. 
hyperemia, which was induced short 
period cireulatory arrest, was reduced the 
forearm the limb muscle temperature 
duced 19-25 the warm arm 
both the skin and muscle while, the cold arm, 
the vasodilatation primarily the deeper 
tissues and not the skin. Hyperemia after 
exereise only the deep tissues and was 
not influenced significantly cooling the fore- 
arm. The degree blood flow follow- 
exercise was found related the amount 
work performed. The authors suggest that, 
its properties have been altered 
cold temperature, the muscle undergoing rhyth- 
has higher metabolism with 
isequent increase the production vasodila- 
metabolites. 


KARPMAN 


rday, E., Gold, H., Vera, B., Williams, 
and Fields, J.: Effect the Cardiac 
Arrhythmias the Coronary and Systemic 
Circulations. Ann. Int. Med. 50: 535 (Mar.), 

Comparative measurements coronary artery 
coronary sinus flow, coronary blood pressure 
blood pressure, and output 
venous pressure were made animals during 
sinus rhythm, premature atrial and ven- 
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atrial flutter and 
fibrillation, and during ventricular and 
fibrillation. Coronary artery flow usually re- 
duced during these arrhythmias but coronary sinus 
flow showed marked fluctuation. One possible ex- 
planation for the lack correlation between 
coronary artery and coronary sinus flow may 
the presence shunts the myocardium that 
open response ischemia. artery 
pressure was also lowered during these arrhythmias 
and coronary artery flow appeared decline 
linear fashion blood pressure fell. The 
authors believe that the presence hypo- 
tension during atrial ventricular arrhythmias 
warrants the use vasopressor agents restore 
the blood pressure. was observed that vaso- 
pressor agents frequently abolished the arrhythmia 
directly. This effect was thought due 
direct action the heart rather than solely via 
the vagus nerve. Since most the 
appeared reduce coronary flow, was sug- 
gested that patients with these arrhythmias 
treated promptly restore nutritional supply 
myocardium. 


Corday, E., Williams, H., DeVera, B., and 
Gold, H.: Effect Blood Pressure and Vaso- 
pressor Drugs Coronary Blood Flow and 
the Electrocardiogram. Am. Cardiol. 626 
(May), 1959. 

The rate blood flow from the proximal and 
distal ends the severed anterior descending coro- 
nary artery dogs was measured open- 
dropmeter under various experimen- 
tal conditions. During hypotension coronary flows 
were regularly diminished and waves were low- 
ered. These changes were restored elevating 
the blood pressure, either transfusion 
drug. Raising the blood pressure 
mm. inereased the coronary flow approximately 
per cent. When hypertension above 180 mm. 
vasopressor drug, ventricular nodal arrhythmias 
appeared and terminated when normotension was 
effected. The application these experi- 
mental observations discussed. 

ROGERS 


Carvalho, P., Mello, C., and Hoff- 
man, F.: Electrophysiological Evidence for 
Specialized Fiber Types Rabbit Atrium. Am. 
Physiol. 196: 483 (Mar.), 1959. 
Intracellular microelectrodes were used study 

the site origin and direction spread 

activity the rabbit atrium. 
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tiality was found only tissues derived from 
sinus venosus, the venosus valves, and the lower 
segment the atrial normally 
spread slowly from the sinoatrial node and excited 
the terminalis along broad front. Spread 
was then rapid through the crista, the pectinate 
muscles, and the fibers the atrial roof. The 
septum was normally excited from 
terminalis. Excitation reached the atrioventricular 
node almost simultaneously from the 
minalis and the right segment the sinoatrial 
ring bundle. This latter showed many characteris- 
specialized conducting tissue. Around the 
atrioventricular ring conduction, velocity slowed 
markedly fibers that had many the electro- 
fibers. 
KAYDEN 


Delaunois, L., Kordecki, R., Polet, and Ry- 
zewski, J.: Cardiac Output, Arterial Blood 
Pressure and Pulmonary Arterial Pressure 
Histamine Shock. Arch. int. pharmacodyn. 120: 
114 (May), 1959. 

Histamine, administered intravenously doses 
from 250 300 per Kg. body weight, 
induced pronounced fall arterial 
blood pressure dogs anesthetized with morphine 
and chloralose. Parallel the fall 
blood pressure, slight pulmonary 
arterial pressure which persisted during 
the whole period lowered arterial pres- 
sure. The cardiac output seconds 
after the onset the fall systemie blood pres- 
sure induced histamine and returned its 
initial level later than the blood pressure. 
was that the fall systemie blood 
pressure histamine shock not due primary 
failure. 


Donald, W.: and Heart Disease. Brit. 

985 (April 18), 1959. 

The effects exercise were studied patients 
with mitral stenosis, none whom were con- 
gestive heart failure the time the investiga- 
tion. All subjects were mildly sedated and lay 
supine. was accomplished 
and the catheter tip was introduced into the pul- 
monary artery. Arterial blood samples were ob- 
tained from indwelling needle the brachial 
artery. Exercise was performed 
ergometer attached the table. low level 
mixed venous blood saturation was frequently en- 
countered during exercise and was assumed that 
this only accomplished considerable 
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reduction blood flow the parts the 
not involved the exercise. For 
regional blood flow studies were 
was first determined that the blood flow 
exercising muscles was about per cent 
found normal subjects with normal 
was low and fixed, this could only 
very considerable reduction blood flow 
whole skin, muscles not involved the 
the area, and the kidneys. 
the cerebral blood flow was exempt and continu 
the resting level. patient 
symptoms suggesting ischemic heart pain 
exercise and the author assumed that corona 
blood flow was not compromised. Both 
and neural mechanisms were presumed 
sponsible for the integrated circulatory econo: 
demonstrated patients under exere 
condition. 


KRAUSE 


Eckstein, W., and Hamilton, K.: 
Isoproterenol Peripheral Venous 
and Transmural Right Atrial Pressure Mau. 
Clin. Invest. 38: 342 (Feb.), 1959. 
Emphasizing the fact that the transmural 

pressure (difference between intra-atrial and 

trapleural pressure) the actual pressure 
distends the atrium, the authors have measured 
right atrial pressure and esophageal pressure 

(as measure intrapleural pressure) plus end- 

expiratory carbon dioxide concentration before 

and during intravenous infusion 
terenol (5.8 control subjects. 
each the isoproterenol caused 
ventilation and simultaneous de- 
crease end-expiratory carbon dioxide tension. 

spite this hyperventilation, consistent 

change was noted mean esophageal pressure. 

Right atrial pressure and transmural right atrial 

pressure fell however. addi- 

tional forearm venous pressure-volume 
were constructed before, during, and 

similar intravenous isoproterenol infusions. 

the subjects the forearm venous pressure 

fell during the infusion and all subjects 

venous distensibility (venous volume 

pressure mm. Hg) fell. The venous volume 

which 34.2 per cent could for 

venous constriction while the remaining 5.3 

cent decrease was attributable the fall 

tending pressure. Although hyperventilation 

caused venous constriction the authors belie 

that the results noted were largely due 

isoproterenol infusion. Since transmural 
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essure fell, while venous constriction 
shift blood, the results tended rein- 
indirectly the thesis that isoproterenol 
the myocardium which causes 
cardiac output. 


ank, R., Radford, P., Jr., and Whitten- 
berger, L.: Static Volume-Pressure Inter- 
relations the Lung and Pulmonary Blood 
Vessels Excised Cats’ Lungs. Appl. 
Physiol. 14: 167 (Mar.), 1959. 
The authors studied the influence exerted 
lungs and pulmonary blood vessels 
For this purpose, measurements were 
ade the effect pulmonary vascular dis- 
ution pressure relations 
eats’ lungs filled either with saline 
surface inflated with gas. 
results showed that only slight changes ques- 
the lungs during deflation when pulmonary 
water. The vascular volume-pressure curve was 
considerably flattened gas-inflated lungs 
airway pressures above em. water. During 
and emptying the vascular system there 
were slight but definite changes equilibrium 
o 
volume the lung. 


Goodford, J.: The Loss Potassium from 
Isolated Rabbit Atria. Physiol. 145: 221 
(Mar. 3), 1959. 

The concentration potassium was determined 
pairs rabbit atria that had been beating 
solution for different lengths 
time. The results indicated that the atria lost 
potassium they continued contract and that 
the fall was greatest atria that were allowed 
beat until they had ceased spontaneously. The 
that the arrest contractions 
was related the alteration membrane potential 
the fall internal potassium that 
started contraction probably alter- 


the membrane potential. 


H., Lester, G., Marvin, F., 
and Amplatz, K.: Isotope Circulation Studies 
Congenital Heart Disease. J.A.M.A. 169: 
567 (Feb. 14), 1959. 

new procedure has been developed for the 

teetion shunts. This consists the 
trace amounts radioisotope into the 
rious chambers and the vessels. Ap- 
times and concentration slopes are then 
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mated scintillation counters. This method ob- 
viates the need for arterial puncture. The method 
has been used qualitatively but would appear 
lend itself well quantitative studies 
tion The apparatus needed has been re- 
duced compact portable unit. The method 
simple, requires little time, and the use 
quickly radioisotope reduces radiation 
hazard minimum. 


Guyton, C., Abernathy, B., Langston, B., 
Kaufmann, and Fairchild, M.: Rela- 
tive Importance Venous and Arterial Resist- 
ances Controlling Venous Return and Car- 
diac Output. Am. Physiol. 196: 1008 (May), 
1959. 

dogs with reflexes completely 
blocked complete spinal anesthesia, the total 
peripheral resistance was increased methods: 
first, injecting small plastic microspheres into 
the arteries, thereby increasing arterial resistance, 
and, second, inflating cuffs around 
the major veins, causing venous resist- 
comparison the effects the increases 
showed that small venous resistance 
inerease arterial resistance similar magni- 
tude. This difference was caused principally 
marked rise arterial pressure when 
arterial resistance was increased, which thus main- 
tained the output almost normal levels. 
contrast, rise venous resistance caused 
fall arterial pressure, which resulted 
even greater decrease output than 
inereased total peripheral resistance alone 
would have caused. 

KAYDEN 


Huckabee, E.,: The Role Anaerobic Me- 
tabolism the Performance Mild Muscular 
Work. II. The Effect Asymptomatic Heart 
Disease. Clin. Invest. 37: 1593 (Nov.), 1958. 
This paper reports similar studies 

patients with heart disease without evidence 

heart failure (Class whom was found 
that oxygen consumption, output, arterio- 
venous oxygen difference, blood pyruvate and 
blood lactate levels were all within the normal 
range. The metabolic rate was also 
normal; however, when the “per cent response 
output” (the output deficit 
the amount additional output which would 
have been required supply the extra oxygen 
that metabolism would totally aerobic) 
was this was found abnormal 
all patients with valvu- 
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lar disease. Those with 
terial hypertension and valvular dis- 
ease did not show this abnormality stage 
when the other determinations were normal 
and failure had not oceurred. Patients with 
mitral stenosis appear unable increase 
their output meet the demands 
mild and they must meet their tissue 
energy requirements other 
mechanisms. The author draws parallel between 
these results and the well known history 
patients with mitral valvular disease who 
within years following acute rheumatic 
fever begin slow downhill path 
valvular deformity who seem have 
physiologie difficulty for many years until heart 
failure oceurs, which time their cardiovascular 
rapidly deteriorates. 
FREEDBERG 


Huckabee, E., and Judson, E.: The Role 
Anaerobic Metabolism the Performance 
Mild Muscular Work. Relationship Oxy- 
gen Consumption and Cardiac Output, and the 
Effect Congestive Heart Failure. Clin. 
Invest. 37: 1577 (Nov.), 1958. 

The authors extended previous investigations 
amount energy supplied the anaerobic 
pathway during mild exercise group 
normal subjects that group patients 
with either valvular heart dis- 
and superimposed congestive failure. 
determining total body water, arterial and venous 
oxygen oxygen consumption, 
output plus blood pyruvate lactate 
levels, they were able the “excess 
lactate” production, which defined the 
amount lactate produced above that secondary 
non-hypoxie causes and which serves 
estimate the energy derived from the anaero- 
lactate dehydrogenase system. these studies 
the metabolic rate defined 
slope the “excess lactate” accumulation curve, 
and normal subjects this found supply 
approximately per cent the total energy 
required during mild exercise. Although control 
subjects were thus able supply per cent 
their oxygen requirements cardio-respi- 
ratory responses through the 
port system, patients with heart failure only 
per cent the required energy was de- 
rived from this source and the remaining 
per cent was supplied the mecha- 
nism. The values determined were found 
independent severity and duration effort 


respiratory responses. The degree anaerobi 
total metabolism normal sub 
jects did not approach that the heart failur 
group the exercise became more severe. 
authors believe that although the usual role 
the per cent contribution total 
from the anaerobic mechanism remains 
determined, the significantly 
found heart failure signify that these 
tients may deliver energy their tissues via 
different mechanism. The pathway 
pears join increased blood flow and increase: 
oxygen extraction method which patient 
with congestive failure meet their energy 
mand. noted, however, that the latte: 
mechanisms not have maximal for th: 
former play The data 
gest that the rate supply oxygen 
sites metabolism inadequate meet de- 
mands patients with congestive failure 
though this inadequacy may not measured 
merely the observed changes either oxygen 
delivery output. 


Irisawa, A., and Rushmer, F.: Relationship 
between Lymphatic and Venous Pressure 
Leg Dog. Am. Physiol. 196: 495 (Mar.), 
1959. 

Technies are described for the measurement 
pressure the resting limb the dog. 
resting anesthetized dogs ‘the lymphatie pres- 
sure has value close to, but little below, 
peripheral venous pressure. Changes peripheral 
and venous pressures are neither simul- 
taneous nor equal. Even large changes 
sure one system were not reflected the other. 
definite rise lymphatie pressure was observed 
during spontaneous muscle movements. Fluctua- 
tion pressure was recorded during 
normal and forced abdominal respirations. 

KAYDEN 


Kremer, R., Brasseur, L., Mandart, M., and La- 
venne, F.: Hemodynamics So-Called Iso- 
metric Contractions the Atrium. Acta. car- 
diol. 14: 121, 1959. 

The authors analyze pressure curves obtained 
the brachial artery and the heart cavities 
the right during instances complete heart 
block, instances wandering pacemaker and 
oceasions paroxysmal supraventricular tachy- 
cardia. atrial systole, correspond- 
ing atrial systole with ventricular 
systole caused sharp rise pressure the 
atrial cavities. The authors believe 


Circulation, Volume XXI, February 1960 


4 
4 
4 
4 
q 
4 
A 


BSTRACTS 


regurgitation may play part this 
pressure. the first patient with wander- 
pacemaker, provoked during catheterization 
tight mitral stenosis, difference was seen 
behavior the ventricles. short 
eriods slow nodal rhythm, right ventricular 
pressure clearly decreased, while the bra- 
artery pressure remained unchanged. The 
uthors attributed this ventricular 
important difference ventricular filling 
itions seen each side the heart mitral 
tenosis and the anatomie constitution pure 
stenosis, which makes impossible 
urgitation through the mitral valve. another 
with wandering pacemaker, and pulmonary 
disease, the arterial pressures the lungs 
showed important decrease 
periods nodal rhythm. 


Lim, K., and Luft, C.: Alterations 
Lung Compliance and Functional Residual 
Capacity with Posture. Appl. Physiol. 14: 
164 (Mar.), 1959. 

The relationship between lung compliance and 
resting end-expiratory volume 
the same individuals where 
changes the size residual 
city were induced varying body positions re- 
lative gravity. Six normal were in- 
vestigated the erect standing and the supine 
positions. Both lung compliance and fune- 
when the supine position 
after standing. Specifie compliance, therefore, 
vemained the same the body positions. 

RINZLER 


Linderholm, H., and Strandell, T.: Heart Volume 
the Prone and Erect Positions Certain 
Heart Cases. Acta 162: 247, 
1958. 

Sixty-seven patients with heart disease and 
ontrol subjects were studied 
determine the heart volume the prone and 
reet positions, and all groups the mean heart 
olume was higher the prone than the 
posture. When the difference between the 
volume and the volume (Ve) 
the ratio these values were 
(V,/Ve) and were found 
smallest those patients with pulmonary 
tenosis, mitral stenosis and vasoregulatory as- 
The mean values for and 
vere found differ significantly when the mitral 
tenosis group was compared all other groups. 
\fter valvotomy patients with mitral steno- 
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sis the V,/Ve ratio did V,-Ve, al- 
though the mean heart volume all patients 
studied decreased. relationship was found 
between V,/Ve and V,-Ve and the sex pa- 
tients with mitral stenosis, the pulse rate change 
height total hemoglobin content and the ab- 
solute heart volume. The authors postulate that 
the small difference seen between and 
patients with mitral stenosis may explained 
the fact that the patients have smaller ortho- 
static redistribution blood voiume the 
change blood volume the left atrium and 
the lungs limited the elevated pressure 
the lesser this study also, the 
authors compared for 
determining the heart volume the prone posi- 
tion. Both the method and 
Jonsell’s method agreed fairly well 
patients with small sagittal diameter whom 
the former method which places more weight 
the measured heart diameters seemed give 
more accurate values. 


T., Christensen, C., Wada, T., Talmers, 
and Hellems, K.: Myocardial Response 
Acetyl Strophanthidin Congestive Heart 
Failure: Study Electrolytes and Carbo- 
hydrate Substrates. Clin. Invest. 38: 306 
(Feb.), 1959. 

obtaining simultaneous samples from the 
coronary sinus, right atrium and brachial artery, 
the authors were able determine the arterial 
and venous levels oxygen, carbon dioxide, 
pyruvate, lactate, sodium, potassium 
and following the injection 1.1 mg. 
strophanthidin into the right atrium 
and were able study myocardial ion transfer 
and earbohydrate metabolism during recovery 
from failure. Since earlier studies in- 
dicated that coronary blood flow had 
influence upon coronary arterio- 
venous differences potassium concentration, 
was felt that observed changes during 
strophanthidin administration could attributed 
the net movement ions per se. The study 
group was composed patients with heart 
failure. the digitalis prepara- 
output, stroke work between and minutes 
following infusion the majority 
was noted myocardial oxy- 
gen extraction, carbon dioxide production, myo- 
cardial water transfer, pyruvate glucose ex- 
traction although lactate 
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enee showed substantial decrease minutes 
limited physical examination. The lead was 
fairly sensitive the detection right ventricular 
after the acetyl-strophanthidin was given. 
the patients studied rapid movement 
potassium from the heart was found, usually 
minutes after infusion. The decrement 
cellular potassium from the heart was ealeu- 
lated between and per cent, but there 
was correlation between potassium loss and 
hemodynamie response the drug. 
changes were noted sodium 
levels during the period following infusion. The 
authors believe that this experimental design 
caused temporal events which 
normally during slower digitalization. The 
values for arterial and venous potassium revealed 
persistently negative phase net potassium 
even following the period peak thera- 
peutie response. direct evidence was presented 
either the mechanism effect this 


change. FREEDBERG 


Rodbard, Williams, F., and Williams, C.: 
The Spherical Dynamics the Heart (Myo- 
cardial Tension, Oxygen Consumption, Coro- 
nary Blood Flow and Efficiency. Am. Heart 
57: 349 (Mar.), 1959. 

Studies are reported utilizing 
mitting the continuous direct measurement 
the output and coronary arteriovenous 
oxygen differences, and blood pressure and heart 
rate, innervated metabolically normal dogs. 
The results were analyzed from the point 
view that the heart behaves like contracting 
sphere. this basis, was found that pressure 
work the heart was equivalent the volume 
work and that oxygen consumption was de- 
pendent tension. The latter 
was half the product the intra- 
radius and pressure. 
performance with this approach 
number reports the literature indicated 
that this relatively could 
resolve previously contradictory data. The basis 
for this type analysis and number physio- 


is -ussed. 
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Ruosteenoja, R., Linko, E., Lind, J., and Sell- 
berger, A.: Heart Volume Changes Rest 
and During Exercise. Acta med. 162: 
263, 1958. 

order evaluate the magnitude change 
heart volume during single heart 
beat and the change this parameter 
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during exercise, the authors studied health 
chest x-rays. Six sets films per second wer 
taken rest and approximately 12, and 
minutes after the beginning exercise 
bicycle ergometer. The theoretical heart 
was the basis the length (LD 
breadth (BD), and depth diameters (DD). 
the the heart volume was foun 
change approximately ml. (5.4 per cent 
mean volume), while during exercise the chang: 
was ml. (8.7 per cent mean volume). 
varied mostly, the less, while the 
was not significantly changed. The mean hear 
volume during each beat fell 
and the great decrease was seen the LD. 
heart volume was about ml. (13 per cent) 
smaller when steady reached afte: 
ferences were noted with regard the degree 
training the subjects. Although the author: 
postulate that this may due the fact that 
only work loads were used. 


Schlant, C., Novack, P., Kraus, L., Moore, 
B., Haynes, W., and Dexter, L.: Deter- 
minations Central Blood Volume. Compari- 
son Stewart-Hamilton Method with Direct 
Measurements Dogs. Am. Physiol. 196: 
499 (Mar.), 1959. 

Central blood volume times 
mean transit time) from right atrium ascending 
aorta was determined 
method open-chest dogs. The red blood cells 
had previously been tagged with The actual 
amount blood the heart and lungs was 
culated from the total radioactivity the blended 
homogenate these organs. The measurements 
central blood volume correlated well, the indi- 
volumes being per cent greater. 
related the lower hematocrit level the pul- 
monary than the larger vessels. 


UNCOMMON FORMS HEART 
DISEASE 


Handforth, P., and Woodbury, L.: 
Cardiovascular Manifestations Rheumatoic 
Arthritis. Canad. 80: (Jan. 15) 
1959. 

The clinical courses and autopsy findings wer 
summarized for patients who 
rheumatoid arthritis the limbs, plus asso 
ciated fatal disease. One patient, 16- 
year-old girl, developed sterile fibrinopurulent 
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with effusion and tamponade dur- 
ing advanced state deterioration from 
rheumatoid arthritis. Another, 
woman with moderate rheumatoid disease, died 
soon after developing syncope with complete 
heart block. autopsy the sole cardiae abnor- 
mality was sizable granuloma involving the 
upper end the interventricular septum. The 
third patient, 66-year-old man with moderate 
long-term rheumatoid disease, died 
acute congestive heart failure: autopsy showed 
widespread inflammation the smaller arteries 
the heart, skeletal muscle 
which appeared rheumatoid origin. 


VALVULAR HEART DISEASE 


Joly, F., Azerad, J., Azerad, and Carlotti, J.: 
Correlation Electrocardiographic and Hemo- 
dynamic Postoperative Data Cases 
Tight Mitral Stenosis. Acta Cardiol. 13: 587, 
1958. 

Kighty patients, aged 42, who underwent 

commissurotomy for tight mitral stenosis 

months before this study are reported. 

Regression P-wave abnormalities 

early the first few weeks postoperatively, but 

these changes were unequal reliability. Only 
the height the wave and its 
pattern correlated with the data, 
whereas its axis and duration did not. The 
signs right ventricular 
strain decreased more slowly over period 
months and even years. This was observed 
each which mitral and arteriolar resist- 

fell. This regression was complete 

patients, 13, and absent only 

the which the failed. How- 
ever, only half the patients did such 
plete regression abnor- 
malities correspond normalization hemo- 
dynamie data. 

BRACHFELD 


Salerno, A.: The Experimental Production 
Valvular Aortic Stenosis. Ann. Surg. 149: 368 
(Mar.), 1959. 

Stenosis the valve was produced 
clipping the commissures with clips 
stainless steel wire .030 inches diameter and 
measuring length. The dogs were 
given 0.5 mg. Digoxin 
hour intervals the day before operation and 
the clips were applied commis- 
sures through vertical incision the ascending 
aorta exposed through right 
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The dogs were under 
with venous inflow occluded for 
seconds. dogs, all commissures were 
clipped during general hypothermia. died 
operation and additional ones the first 
hours. Ventricular fibrillation 
animals and was irreversible insuf- 
ficiency developed dogs this group each 
instance due defect the construction 
clip. Left heart catheterization was performed 
gradients across the valve ranged from 
mm. Hg. All the surviving animals had 
murmurs and thrills over the area. 
dogs, the commissures were clipped 
under general hypothermia. Five animals died 
operation, within hours and within 
hours. Ventricular fibrillation ani- 
mals and was reversible all but 
this group were 12, and mg. Hg. final 
series animals, again commissures were 
clipped with the animals normothermic. these, 
only died during operation and others during 
the first hours. Ventricular fibrillation 
curred only animals and was reversible 
both instances. Four animals died, intervals 
days after operation, left ventricular 
failure. Eight dogs were survivors and 
these left heart catheterization demonstrated 
mm. Hg. Postmortem studies revealed early 
deposition red, filmy fibrous exudate over the 
clips and the fixed commissures. Fibrosis was 
apparent within days. month, most the 
clips and commissures were imbedded dense 
sear. The mobility the leaflets was impaired 
and the orifice most was reduced 
mm. less. The unclipped commissure was 
always free pathologie change. depo- 
sition was found the fused 
the animals sacrificed months. Ven- 
tricular dilatation but not museular hypertrophy 
was observed this period study. Hypother- 
mia ventricular irritability and reduced 
survival. believed that this preparation 
simulated aortic stenosis man. 


LEVINSON 


Schnabel, G., Jr., Eliasch, H., Thomasson, B., 
and Werko, L.: The Effect Experimentally 
Induced Hypervolemia Cardiac Function 
Normal Subjects and Patients with Mitral 
Stenosis. Clin. Invest. 38: 117 (Jan.), 1959. 
Hypervolemia was induced 
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and patients with mitral stenosis. 
Infusion distilled water, saline, and per 
cent glucose water, normal subjects, pro- 
duced significant changes 
for inerease blood volume 
per cent. Infusions dextran solutions 
were associated with blood volume 
per cent patients with mitral stenosis. 
Extensive data are presented the effects 
these infusions and stroke outputs, 
renal hemodynamies, and right ventricular 
stroke work. The authors state that their data 
refute the assumption that the filling pressure 
the main determinant the level 
output work. 


VASCULAR DISEASE 


Collins, H., Bosco, S., and Cohen, J.: 
Pregnancy Subsequent Ligation the 
Inferior Vena Cava and Ovarian Vessels. Am. 
Obst. 77: 760 (April), 1959. 

There were pregnancy subse- 
quent ligation the inferior vena and 
ovarian vessels 140 women. The ligation was 
carried out because severe suppurative pelvic 
thrombophlebitis that was not responding 
other measures, for pulmonary infarction. 
Thirty the pregnancies extended beyond 
weeks, and progressed term. The antenatal, 
intrapartal, puerperal course was not influ- 
enced the interruption normal venous re- 
turn. The ligation the inferior vena cava and 
ovarian veins does not contraindicate pregnancy. 
Special care not necessary managing the 
patient who. subsequently conceives. 


SHEPS 


Cranley, J., Krause, J., and Strasser, 
Limb Survival with and without Definitive 
Surgical Treatment Obliterative Arterial 
Disease. Surgery 45: (Jan.), 1959. 

series patients with obliterative periph- 
ereal arterial disease studied following 
conservative therapy, 
thromboendarterectomy, arterial graft. The 
survival rate stages the disease 
was used eriterion estimating the thera- 
results. grades and patients de- 
crease absence the dorsalis pedis and poste- 
rior tibial pulses) conservative therapy gave good 
results and would appear indicated until major 
arterial occlusion appears. lumbar 
tomy when done this group was performed 
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the second side bilateral operation 
which the prime indication was more advanced 
disease the opposite extremity. grade 
patients (absence the popliteal pulse) lumbar 
sympathectomy was recommended for the good- 
operative-risk patients under 70, but was rarely 
graft were indicated. Surgical therapy was ree- 
ommended for group (rest pain rubor 
the foot dependency) and group patients 
(continuous pain, petechial hemorrhages the 
dorsum the foot, skin neerosis) unless 
there were strong 
With group and patients the amputation 
rate rose sharply. The most important deter- 
minant the result treatment proved 
the severity the when the 
patient first consulted the physician. 


SAGALL 


Erskine, M., and Gerbode, F.: The Surgical 
Treatment Aneurysms the Abdominal 
Aorta with Resection and Grafting. Study 
the Hazards, Mortality and Results. Am. 
Surg. 97:270 (Mar.), 1959. 

Thirty patients with abdominal aortic aneu- 
rysms underwent surgery. The overall mortality 
was per cent. The present operative mortality 
rate about per cent for the resection 
tures had already occurred patients the 
time the surgery and patients whom 
was present, died. the remaining 
patients there was death which could not 
attributed the loss blood. There were 
total deaths. Shock and renal failure were 
seen patients each. Twenty-seven the 
patients had renal disease 
operatively and half these had post-operative 
renal complications. the other hand, renal 
complications after surgery developed only 
per cent patients whom renal disease 
was demonstrated pre-operatively. Twenty-two 
patients had mild severe peripheral vascular 
disease present pre-operatively. the femoral 
area was explored subsequently, and addi- 
tional grafts were used. There were patients 
with post-operative gangrene the leg. This 
problem contributed the death patients. 
Seventeen patients had abnormalities 
pre-operatively and there were serious 
plications related this finding. Hemorrhage 
with shock and renal failure oceurred pa- 
tients result bleeding from the small 
lumbar vessels the homograft. There were 
instances early thrombosis and distal 
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graft. One teflon graft and 
remaining homografts. All were attribut- 
difficulties associated with inadequate 
utflow tract. Sepsis contributed death 
and intestinal obstruction patient. 
the survivors, have been evaluated and 
was lost follow-up. The only late com- 
wous serum jaundice. thrombosis aneu- 
dilatation had occurred. Intermittent 
was partially completely relieved 
most patients. However, patients noted 
progression their claudication and these 
had hypogasirie artery ligated the time 
the operation because extensive arteriosclero- 
sis. One patient died heart disease years 
following surgery and other patient there 
was progression the heart disease. 
addendum the paper was noted that 
additional patients were operated 
fully, making the overall mortality per cent 
for the entire series. 
SHEPS 


Morris, C., DeBakey, E., Cooley, A., 
and Crawford, Arterial Bypass Below 
the Knee. Obst. 108: 321 
(Mar.), 1959. 
Occlusive disease the lower 

extremities usually segmental and involves 

mainly the superficial femoral arteries. The pre- 
ferred treatment bypass grafting which, 
the authors’ experience with 317 patients, has 
been followed pulsatile blood flow the lower 
leg per cent. most instances the distal 
site the supragenual portion the pop- 
liteal artery, but the infragenual 
portion must used. The present report de- 
the technical aspects using the latter 
site emphasizing the ease approach through 

medial below the knee, the paucity 

collateral vessels which are sacrificed and the 

tunneling crimped Dacron prosthesis through 

Hunter’s canal from the proximal 

Thirty-three patients have received this type 

graft and these case histories plus pre- and 

postoperative arteriograms are presented. Late 
thrombosis the graft occurred patients 
whom underwent re-operation. 
tions long months postoperatively have 
that per cent these patients 
the grafts continued function. The patients 
were advised not flex the knee beyond 90° 
relatively elderly group. 
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Scott, W., Jr., Foster, H., Kirtley, A., 
and Carlson, I.: Follow-up Study Pa- 
tients with Arteriosclerotic Aneurysm the 
Abdominal Aorta Treated Resection and 
Freeze-Dried Homograft. Surgery 45: 445 
(Mar.), 1959. 

Forty patients with aneurysm 
the abdominal aorta who were treated 
aneurysmectomy and interpolation freeze- 
dried homograft were followed for years 
postoperatively. excellent immediate result 
was obtained patients. Six other patients 
obtained good result but were restricted 
other disease processes. There were deaths 
hospital. Four these deaths among 
patients who had ruptured aneurysm. 
the nonruptured group the mortality rate was 
12.5 per cent. The mortality dropped the 
experience grew. Renal shutdown occurred 
patients, whom survived. Three patients 
died from severe infections. One patient died 
secting thoracic aneurysm with rupture. 
addition patient developed gangrene the 
leg, which required amputation, and developed 
thrombophlebitis. the cases renal 
shutdown, rise serum nonprotein nitrogen 
excess mg. per cent was sustained 
the patients. This said reflect renal- 
occlusion. The use blocking agents, 
e.g. Arfonad, has proved helpful during 
occlusion. Its use patients was 
nitrogen level and urinary output. 
All patients have been followed. There have 
been late deaths that were unrelated the 
abdominal aneurysm its treatment. These 
examination the grafted aorta 
these patients revealed patent functioning 
graft with evidence aneurysmal change, 
thrombosis, infection, stenosis. One further 
patient had been partially disabled cerebro- 
vaseular accident that occurred months fol- 
lowing operation. Twenty-six survivors had led 
full and active life. There was further evi- 
dence aneurysm formation impairment 
the lower extremities. The and 
3-year survival rates are each per cent, and 
the 4-year survival figure, per cent. The over- 
all survival was per cent. The survivorship 
patients with abdominal aneurysms 
was greatly increased and 
replacement with graft. The freeze-dried homo- 
graft was shown this study 
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substitute over the period observation 
SHEPS 


Eason, R.: Arteritis Following Correction 
Coarctation Aorta. Surgery 45: 665 
(April), 1959. 

Two are presented necrotizing ar- 
teritis occurring the small vessels distal 
corrected coarctation the aorta. Five reported 
are also reviewed. patients the 
symptoms were confined the gastrointestinal 
tract and consisted The onset 
operative week. remaining 


symptoms arose months following operation. 
This patient particular interest because 
the spinal cord well the gastrointestinal 
was involved. Many vessels 
point have shown evi- 
involvement, but the area actual 
the terminal portions the ves- 
sels. The pathogenesis arterial 
related the changes follow- 
ing operation. The abdominal vessels 
jected elevated pressure and con- 
sequently larger, sharply increased pulse pres- 
sure. There were deaths among the patients. 
There were secondary attacks arteritis 
that could detected clinically the reported 
SHEPS 


Trumbull, E., Uriu, M., and Averbook, 
Surgical Therapy Acute Upper Extremity 
Arterial Occlusion. Ann. Surg. 149:388 (Mar.), 

has been claimed, particularly for the upper 
extremity, that conservative treatment acute 
arterial with anticoagulants, antispas- 
and blocks superior sur- 
gery. The authors have re-evaluated this view. 
They present patients with acute arterial 
embolism the upper extremity treated the 
conservative medical method. All 
tients had only weak absent radial pulses 
after sympathetic block and patient 
amputation was necessary for gangrene. One 
patient died myocardial hours 
after the onset arterial occlusion the upper 
extremity. patients treated with embolec- 
tomy, the results were immediate with 
prompt return color, warmth and radial pulse. 
the pulse and color returned minutes 
and the other there were good responses 
and hours. The patients were all 


ABSTRACTS 


operated within hours after the onset 
the occlusion. There was death due pul- 
monary embolus days after The 
authors feel that surgical extraction the 
thrombus embolus the procedure choice 
for several reasons. The operation ean done 
under local anesthesia; there more 
turn pulse, warmth and there have been 
use anticoagulants, postoperatively, lessens 
the reformation the thrombus the site 
the arteriotomy and the possibility peripheral 
endarterectomy was performed athero- 
the vessel. During surgery 
blood for transfusion should 
the sudden hypotension which 
secondary arteriotomy. The authors believe 
that with surgery and operative and postopera- 
tive anticoagulant therapy, good results ean still 
obtained hours after the acute onset, 
demonstrated this series. 


Turner, M.D., Neely, A., and Barnett, 
The Effects Temporary Arterial, Venous, 
and Arteriovenous Occlusion upon Intestinal 
Blood Flow. Surg., Obst. 108:347 
(Mar.), 1959. 

anesthetized dogs the blood flow 
ileal segment was estimated recording changes 
its weight. The flow was more markedly re- 
duced following 30-minute occlusion the 
venous supply than after hour arterial 
possibly the bowel became 
more edematous during venous stasis. Only slight 
flow reduction followed hour arterial plus 
venous stasis. Occlusion the segmental ar- 
tery for hours dogs resulted the death 
and death 


Williams, D., and Carey, C.: Studies 
the Production “Standard” Venous Throm- 
Ann. Surg. 149:381 (Mar.), 1959. 
Thrombi were produced with regularity the 

external jugular veins dogs. These were pro- 

duced the passage current 
through electrodes incorporated within leucite 
cuff placed about the exposed vein. 
uniform could produced 100 per cent 
acting over hour; nembutal anesthesia was 
used. With the use heparin amount 
sufficient prolong the coagulation time 
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the preheparin value the clot 
vented 100 per cent the animals. With 
ver cent only animals failed de- 
‘elop clots. When the prothrombin time fell 
vell below per cent, thrombosis did fail 
but marked bleeding was noted exposing 
the veins dogs with prothrombin values 
than per cent. appeared these ex- 
periments that local tissue damage oceurring 
the positive was the main 
the production the thrombus. felt that 
heparin may prevent the action thrombin 
but that with the available thrombo- 
plastin from severe tissue damage even the small 
amounts prothrombin which converted 
thrombin will present even after thera- 
dose Dicumarol. The mechanism 
clot formation, course, requires further eluci- 
dation. 

LEVINSON 


Winblad, N., Reemtsma, K., Vernhet, L., 
Laville, P., and Creech, 
Mechanisms the Development Collateral 
Circulation. Surgery 45: 105 (Jan.), 1959. 
Observations concerning the relative roles 

pressure and anoxia the development 

lateral dog experiments and 
disease are reported. the dog following acute 
ocelusion the superficial femoral artery the 
development collateral meas- 
ured arteriography and distal pressure 
ings, appeared correspond directly with the 
pressure gradient the site Anoxia 
the tissues distal the site did 
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not appear play any significant role, since 
perfusion the extremity distal 
with saturated and unsaturated blood produced 
appreciable effect the development 
were performed with arteriograms 
arterial pressure tracings taken before and after 
operation selected sites above 
areas occlusion. The studies confirmed 
the experimental observations that pressure gra- 
dients are determinant collateral flow. 
the clinical cases the intraarterial pressure trac- 
ings obtained distal segment 
frequently proved superior arteriography 
reflection collateral cireulation and the 
assessment the areas runoff. 


SAGALL 


REVIEWS CARDIOVASCULAR 
DISEASE 


Gross, E., Shattuck Lecture: Open-Heart 
Surgery for Repair Congenital Defects. 
New England Med. 260: 1047 (May 21), 
1959. 

Hook, O., and Norlen, G.: Aneurysms the 
Middle Cerebral Artery. Acta Chir. 
Supp. 235, 1958. 

Hultgren, H., and Leo, T.: Phonocardiographic 
Features Combined Mitral Stenosis and 
Insufficiency. Medicine 38: 103 (May), 1959. 

Leo. T., and Hultgren, H.: Phonocardiographic 
Characteristics Tight Mitral Stenosis. 
Medicine 38: (May), 1959. 

Southwood, R.: Aspects Preventive Car- 
diology. Lancet 435 (Feb. 28), 1959. 
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NEWS FROM 


THE AMERICAN HEART ASSOCIATION 


East 23rd Street, New York 10, N.Y. 


Telephone Gramerey 7-9170 


Renew Journal Subscriptions 
Through Heart Association 
Renewals subscriptions for 1960 
Circulation and Circulation 
cial journals published the Association, 
should made through the Publishing 
Director, American Heart Association, 
East 23rd Street, New York 10, N.Y. An- 
nual subscription rates are: 
(12 issues) $14 the U.S. and Canada, 
$15 elsewhere. Circulation Research 
sues) the U.S. and Canada, $10 else- 
where. (Special annual rate for full-time 
research fellows, $7.) 
tion both Journals, $21 the U.S. and 
Canada, $23 elsewhere. 


Revised Statement Available; 
Congenital Defects Booklet Issued 

The revised statement ‘‘Prevention 
Fever and Bacterial 
which appeared the January, 1960, issue 
Circulation has been reprinted leaflet form 
the Association. 

The Association has also published new 
booklet, Your Child Has Congenital 
Heart Intended reinforce the 
physician’s advice parents relating diag- 
nosis, surgery and postoperative care, 
addressed primarily parents patients 
whose defects are operable. 

Copies the leafiet and booklet are obtain- 
able through local Heart Associations the 
American Heart Association. 


Community Services Expansion 
Studied Through New AHA Fund 
Grants totaling approximately 
help support programs the field com- 


munity service and education have been all 
cated one-year trial basis six 
the American Heart Association. 

grants were made from new 

service and development fund. Supplementar: 
funds will provided local Association 

conducting the pilot programs. 

Projects receiving support under the 
grants inelude: 

study school health education activi 
ties Los Angeles County; establishment 
Work Evaluation Unit Vir 
ginia, part statewide rehabilitation pro 
seeking methods through which persons 
small communities can receive the benefit 
recent advances cardiovascular medicine 
pilot study Baltimore determine the 
possible benefits home care compared 
hospital care for group patients 
mass blood-typing program Pittsburgh 
simplify blood procurement needs 
heart surgery study Washington state 
explore and describe factors important suc- 
fever prophylactic programs. 


Awards Merit, Other Honors 
Bestowed Physicians AHA 

Six Awards Merit for distinguished serv- 
ice the development the Association’s 
national program research, education and 
community services were presented the 
meeting the Board Directors Decem- 
ber. Also cited for outstanding services wer 
past members the national 
Committee. 

Recipients the Award Merit were: Drs 
Butterworth, New York; George 
Griffith, Los Angeles; Kenneth Kohlstaedt 
Indianapolis; Louis Viko, Salt Lake City 
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ouis Dublin, Ph.D., New York; and Mr. 
eorge Merrifield, Cleveland. 
Members the Research Committee who 
cited for serving full five-year terms 
Chairmen the committee were: Drs. 
obert Bayley, Oklahoma City; Howard 
Burchell, Rochester, Minn.; Charles 
onnor, New York; Arthur Corcoran, 
leveland; Jefferson Crismon, Stanford, 
al.; Harold Green, Winston-Salem, N.C. 
ohn Jones, Los Angeles; Louis Katz, 
hicago; Ancel Keys, Ph.D., 
Kuttner, New York; Howard 
prague, Boston; Stead, Jr., Dur- 
am, N.C.; Lewis Thomas, New Francis 
Wood, Philadelphia; and Harland 
Ph.D., Cleveland. 


Association’s Work Evaluation Units 
Schedule National Conference 

national Work Evaluation 
review the latest techniques for 
safely returning employment 
scheduled held Arden House, Harri- 
man, N.Y., May 2-4, 1960. Physicians, 
psychiatrists, psychologists 
and rehabilitation counselors from the more 
than Work Evaluation Units sponsored 
Heart Association affiliates and chapters 
are expected attend. Other participants 
will include representatives the U.S. Office 
Rehabilitation, Public Health 
Service, Employment Service, and employers, 
‘abor and other interested groups. 


Full Issue Heart Bulletin 
Devoted Congestive Failure 

part the Heart Association’s profes- 
ional program congestive heart 
ailure, the entire January-February issue 
Heart Bulletin devoted this subject. 
‘ontents and authors are: 

Lung Congestive Heart Failure,’’ 
Fowler, M.D.; ‘‘Heart Failure 
James Metealfe, M.D.; ‘‘The 
and Heart Failure,’’ James Warren, 
vard Lambert, M.D.; ‘‘Long Term Man- 
zeney Treatment Congestive 
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George Burch, M.D.; ‘‘The Kidney 
Congestive. Heart Failure,’’ Louis Leiter, 
M.D. and Grossman, M.D.; and ‘‘Re- 
habilitation: New Suecess Old Failure,’’ 
John Smith, M.D. 

The Heart Bulletin sponsored the 
AHA cooperation with the National Heart 
Institute and the American Academy Gen- 
eral Practice, and published The Medical 
Arts Publishing Foundation, Houston, Tex. 


New Attendance Record Set 

AHA Scientific Sessions 
new attendance record more than 5,000 
physicians, scientists, nurses and lay leaders 
was set the 1959 Annual Meeting and 
Sessions the American Heart 
Association Philadelphia, October 23-27. 

1958 the comparable figure was 3,375. 


Name New Publishing Director 

Robert Okin has been named Publishing 
Director Circulation and Circulation Re- 
search sueceed Alan Baird Hastings who 
resigned accept position Director 
Publications and Relations 
Hospital, Belmont, Mass. Mr. Okin was for- 
merly Research and Program Reporter for the 
Association’s Public Information Department. 


New Heart Journal Japan 

Japanese Heart Journal,’’ new quarterly 
English devoted outstanding cardiovas- 
cular studies conducted Japan, began pub- 
lication January, 1960, under the auspices 
the University Tokyo Faculty Medi- 
cine. Copies are available free charge re- 
quested promptly from Hideo Ueda, M.D., 
Chief Editor, Motofuji-cho, Bunkyo-Ku, 
Tokyo. 


Symposium Held Poland 
Spatial Vectorcardiography 
Proceedings the Symposium Theory, 
Technique and Clinical Application Spatial 
Vectoreardiography,’’ held Wroclaw, Po- 
land, October 21-24, will available 1961. 
Prof. Hugon Kowarzyk chaired the meetings 
which papers were presented from nine 
European countries, the United States and 
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Mexico. Proceedings will obtainable from 
the Wroclaw Medical Academy Science, 
Marcinkowskiego, which sponsored the sym- 
posium. 


Inter-American Cardiology Congress 

Registration forms for the Sixth Inter- 
American Congress Cardiology Rio 
Janeiro, August 14-20, 1960, are now avail- 
able. They may obtained from Dr. Hugo 
Alqueres, P.O. Box 1594, Rio 
Janeiro, Brazil. 


Meetings Calendar 


March 17-19: International Symposium “The 
Blood Detroit (by Invitation Only). 
Shirley Johnson, Henry Ford Hospital, De- 
troit Mich. 

March 19-24: American Academy General 
tice, Philadelphia. Mae Cahal, Volker Blvd. 
Brookside, Kansas City 12, Mo. 

21-24: Southeastern Congress, 
New Orleans. Beasley, 1032 Hurt Bldg., 
Atlanta Ga. 

March 26-27: American Society, 
Montreal. Erie Wittkower, 265 Nassau Road, 
Roosevelt, 

March 28-31: Southwestern Surgical Congress, 
Las Vegas. Mary O’Leary, 1213 Medical Arts 
Building, Oklahoma City, Okla. 

April 1-3: American Society Internal Medicine, 
San Franciseo. Richards, 350 Post Street, 
San Calif. 

April 3-6: American Surgical Association, White 
Sulphur Springs, Va. Altemeier, Cin- 
cinnati General Hospital, Cincinnati 29, Ohio. 

April 4-9: American College Physicians, San 
Loveland, 4200 Pine Street, 
Philadelphia Pa. 

April 11-15: American Physiological Society, 
Chicago. Ray Daggs, 9650 Ave., 
Washington 14, 

April 11-16: American Association Anatomists, 
New York. Louis Flexner, University 
Pennsylvania Medical School, Philadelphia 
Pa. 

May 1-2: American Society for Clinical Investi- 
gation, City. Farber, 550 First 
Ave., New York 16, 

May 3-4: Association American Physicians, 
Atlantie City. Beeson, Yale University 
School Medicine, New Haven 11, Conn. 

May 11-13: American for Thoracic 
Surgery, Miami Beach. Langston, 7730 
Carondelet Ave., St. Louis Mo. 


AMERICAN HEART ASSOCIATION 


May 23-28: American College Cardiology, 
Philip Reichert, 2709 Empire 
Bldg., New York 

June 8-12: American College Chest 
Miami Beach. Murray Kornfeld, 112 Che 
nut St., Chieago 11, 

June 11: International 
North American Chapter, Miami Beach. 
DeCamp, 3503 Prytania St., New Orleans 
La. 

June 13-17: American Medical Association, 
nual Meeting, Miami Beach. 
535 Dearborn, 10, 

August 8-11: National Medical Association, Pit 
burgh. John Givens, 1108 Church Stre: 
Norfolk, Va. 

Medicine and Rehabilitation, Washington, 
Mrs. Dorothea Augustin, Michig: 


Abroad 


May 2-11: Pan Association 
gress, Mexico City. Joseph Eller, 745 Fif 
Avenue, New York 22, 

May 6-8: International Congress 
Republique, Orleans, Loiret, France. 

May 15-18: International College Surgeons, 
International Congress, Rome. 1516 
Lake Shore Drive, Chicago 10, 

May 30-June Asian-Pacifie Congress 
ogy, Melbourne, Australia. Doyle, Alfred 
Hospital, Melbourne Victoria, Australia. 

June 2-4: International Symposium Drugs 
fecting Lipid Metabolism, Milan, Italy. Prof. 
Garattini, Institute Pharmacology, Via 
Sarto 21, Milan, Italy. 

August 14-20: Inter-American Congress Car- 
diology, Rio Janeiro. Magalhaes Gomes, 
Nilo Peeanha, 38, Rio Janeiro, Brazil. 

August 24-27: International Congress 
Medicine, Basel, Switzerland. Secretariat, 1°, 
Steinentorstre, Basel, Switzerland. 

August 28-September International 
Diseases the Chest, Vienna. Murray 
American College Chest Physicians, 112 
Chestnut, 11, 

September 1-3: First International Congress 
Nephrology, Geneva. Richet, 149 Rue 
Sevres, Paris 15, France. 

September 18-25: European Congress 
ogy, Rome. Medica, Unive 
sity Rome, Italy. 

1962: Fourth World Congress Cardiolog 
Mexico City. Chavez, Ave. Cuauhtemoc 
Mexico, 
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